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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards of coal ash from the Tennessee Valley Authority's Kingston, Tennessee, facility
in December 2008, which flooded more than 300 acres of land, damaging homes and property, is a wake-up call for
diligence on coal combustion waste disposal units. We must marshal our best efforts to prevent such catastrophic failure
and damage. A first step toward this goal is to assess the stability and functionality of the ash impoundments and other
units, then quickly take any needed corrective measures.

This assessment of the stability and functionality of the E. W. Brown Auxiliary Pond Dam management unit is based on a
review of available documents and on the site assessment conducted by Dewberry personnel on Tuesday, October 20,
2009. Dewberry found the supporting technical documentation adequate (Section [.1.3). As detailed in Section 1.2.6, there
are recommendations that may help to maintain a safe and trouble-free operation; Dewberry recommends an updated dam
break analysis (currently in progress).

In summary, the E. W. Brown Auxiliary Pond Dam is SATISFACTORY for continued safe and reliable operation, with
no recognized existing or potential management unit safety deficiencies.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate the potential for catastrophic
failure of Coal Combustion Surface Impoundments (i.e., management unit) from occurring at electric utilities in an effort to
protect lives and property from the consequences of a dam failure or the improper release of impounded slurry. The EPA
initiative is intended to identify conditions that may adversely affect the structural stability and functionality of a
management unit and its appurtenant structures (if present); to note the extent of deterioration (if present), status of
maintenance and/or a need for immediate repair; to evaluate conformity with current design and construction practices;
and to determine the hazard potential classification for units not currently classified by the management unit owner or by
a state or federal agency. The initiative will address management units that are classified as having a Less-than-Low, Low,
Significant or High Hazard Potential ranking. (For Classification, see pp. 3-8 of the 2004 Federal Guidelines for Dam Safety)

In March 2009, the EPA sent letters to coal-fired electric utilities seeking information on the safety of surface
impoundments and similar facilities that receive liquid-borne material that store or dispose of coal combustion waste. This
|etter was issued under the authority of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Section 104(e), to assist the Agency in assessing the structural stability and functionality of such management
units, including which facilities should be visited to perform a safety assessment of the berms, dikes, and dams used in the
construction of these impoundments.

EPA asked utility companies to identify all management units: surface impoundments or similar diked or bermed structures;
and landfills receiving liquid-borne material that store or dispose of coal-combustion residuals or by-products, including,
but not limited to, fly ash, bottom ash, boiler slag, and flue gas emission control residuals. Utility companies responded
with information on the size, design, age, and the amount of material placed in the units so that EPA could gauge which
management units had or potentially could rank as having High Hazard Potential. The USEPA and its contractors used the
following definitions for this study:
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"Surface Impoundment or impoundment means a facility or part of a facility which is a natural topographic
depression, man-made excavation, or diked area formed primarily of earthen materials (although it may be lined
with man-made materials), which is designed to hold an accumulation of liquid wastes or wastes containing free
liquids, and which is not an injection well. Examples of surface impoundments are holding, storage, settling, and
aeration pits, ponds, and lagoons." For this study, the earthen materials could include coal combustion residuals.

EPA is addressing any land-based units that receive fly ash, bottom ash, boiler slag, or flue gas emission control
wastes along with free liquids. If the landfill is receiving coal combustion wastes with liquids limited to that for
proper compaction, then there should not be free liquids present and EPA did not seek information on such units
which are appropriately designated a landfill. EPA did not provide an exclusion for small units or tempaorary
impoundments. The study covers waste units designated as surface impoundments, and units designated as
landfills which receive free liquids. In some cases coal combustion wastes are separated from the water, and the
water containing de minimus levels of fly ash, bottom ash, slag, or flue gas emission control wastes, are sent to
an impoundment. EPA is including such impoundments in this study, because chemicals of concern may have
leached from the solid coal combustion wastes into the waste waters, and suspended solids from the coal
combustion wastes remain.

The purpose of this report is to evaluate the condition and potential of waste release from the selected High Hazard
Potential management units. This evaluation included a site visit. Prior to conducting the site visit, a two-person team
reviewed the information submitted to EPA. reviewed any relevant publicly available information from state or federal
agencies regarding the unit hazard potential classification (if any) and accepted information provided via telephone
communication with a management unit supervisor.

EPA sent two professional engineers, one licensed in the State of Kentucky, for a one-day site visit. The two-person team
met with the owner of the management unit as well as several technical representatives and management unit supervisors
to discuss the engineering characteristics of the unit as part of the site visit. During the site visit the team collected
additional information about the management unit to be used in determining the hazard potential classification of the unit.
Subsequent to the site visit the management unit owner provided additional engineering data pertaining to the management
unit.

Factors considered in determining the hazard potential classification of the management units(s) included the age and size
of the impoundment, the quantity of coal combustion residuals or by-products that were stored or disposed of in these
impoundments, its past operating history, and its geographic location relative to down gradient population centers and/or
sensitive environmental systems.

This report presents the opinion of the assessment team as to the potential of catastrophic failure and reports on the
condition of the management unit(s). The team considered criteria in evaluating dams under the National Inventory of
Dams, in making these determinations.
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LIMITATIONS
The assessment of dam safety reported herein is based on field observations and review of readily available information
provided by the owner/operator of the subject coal combustion waste management unit(s). Qualified Dewberry
engineering personnel performed the field observations and review and made the assessment in conformance with the
required scope of work and in accordance with reasonable and acceptable engineering practices. No other warranty,
either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS

1 CONCLUSIONS

Conclusions are based on visual observations from a one-day site visit and review of technical documentation
provided by Kentucky Utilities (KU).

LI

Conclusions Regarding the Structural Soundness of the Management Unit(s)

The embankment and spillway appear to be structurally sound based on a review of the engineering data
provided by the owner's technical staff and Dewberry engineers' observations during the site visit,

[12  Conclusions Regarding the Hydrologic/Hydraulic Safety of the Management Unit(s)
Adequate freeboard and capacity exist to safely pass the Probable Maximum Flood (PMF) based on the
engineering analyses provided for Dewberry's review,
[13  Conclusions Regarding the Adequacy of Supporting Technical Documentation
The supporting technical documentation is adequate. Engineering documentation reviewed is referenced in
Appendix A.
[14  Conclusions Regarding the Description of the Management Unit(s)
The description of the management unit provided by KU was an accurate representation of what Dewberry
observed in the field.
[13  Conclusions Regarding the Field Dbservations
Dewberry engineers were provided access to all areas in the vicinity of the management units required to
conduct a thorough field observation. The visible parts of the embankment dam and outlet structure were
observed to have no signs of overstress, significant settlement, shear failure, or other signs of instability.
Embankments visually appear structurally sound. There are no apparent indications of unsafe conditions
or conditions needing remedial action.
E. W. Brown Auxiliary Pond Dam /-
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[16  Conclusions Regarding the Adequacy of Maintenance and Methods of Operation
The current maintenance and methods of operation appear to be adequate for the fly ash management
unit. There was no evidence of repaired embankments or prior releases observed during the field
inspection.

[1.7  Conclusions Regarding the Adequacy of the Surveillance and Monitoring Program

No instrumentation was designed for Phase | of the Auxiliary Pond. The surveillance and monitoring
program appears to be adequate. Plant personnel monitor the pond on a weekly basis.

[1.8  Classification Regarding Suitability for Continued Safe and Reliable Operation
Facility is SATISFACTORY for continued safe and reliable operation. No existing or potential
management unit safety deficiencies are recognized. Acceptable performance is expected under

all applicable loading conditions (static, hydrologic, seismic) in accordance with the applicable
criteria.

.2 RECOMMENDATIONS
|21 Recommendations Regarding the Structural Stability
None appear warranted at this time.
122 Recommendations Regarding the Hydrologic/Hydraulic Safety
None appear warranted at this time.

A dam break analysis was not conducted in conjunction with the July 2006 Dam Construction Permit
Application, KU indicated that such an analysis was currently in progress.

Note: KU has subsequently completed the dam break analysis (November 2009) and incorporated the
results into an Impoundment Emergency Action Plan for the Auxiliary Pond (January 2010).

[23 Recommendations Regarding the Supporting Technical Documentation
No recommendations appear warranted at this time.
124 Recommendations Regarding the Description of the Management Unit(s)

No Recommendations appear warranted at this time.
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|20 Recommendations Regarding the Field Observations
No recommendations appear warranted at this time.
[26 Recommendations Regarding the Maintenance and Methods of Operation

The maintenance and operation of the dam seem to be adequate. However, the following recommendations
may help maintain safe and trouble-free operation:

=  Monitor isolated seepage spot.

= Address minor erosion areas and erosion gullies.

127 Recommendations Regarding the Surveillance and Monitoring Program
Continue monitoring seepage |ocations.
128 Recommendations Regarding Continued Safe and Reliable Operation

No recommendations pertaining to the continued safe and reliable operation of the management unit
appear warranted at this time.
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DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT LINIT(S)
LOCATION AND GENERAL DESCRIPTION

The E. W Brown Plant is located near the west bank of the Dix River, just upstream of Dix Dam at Herrington Lake
in Mercer County, Kentucky approximately o miles northeast of Burgin, Kentucky. The plant is operated by
Kentucky Utilities Company, a subsidiary of E.ON U.S. LLC (E.ON). The Auxiliary Pond Dam is at the south side of the
plant site, adjacent to the Main Pand. A project location aerial photograph is provided in Appendix A - Doc 01,

The E. W. Brown Auxiliary Pond Dam is a rock and earth fill dam constructed adjacent to the existing Main Pond.
The embankment consists of blasted materials excavated from the pond area and nearby on-site areas. The pond
bottom and the embankment are lined with an |8-inch thick layer of clay on the bottom and 4-foot layer of
compacted clay on the upstream slope covered with a 60-mil layer Linear Low Density Polyethylene (LLDP)
flexible membrane liner. The crest and upper portion of the upstream slope are protected with a 3-foot thick
layer of Size 07 crushed stone aggregate (ASTM D 448 Standard Llassification for Sizes of Aggregate for Road
and Bridge Construction). The No. a7 stone extends down the upstream slope to elevation 866 feet. The stone is
held in place by a cellular geosynthetic reinforcement grid. The crest of the dam is at elevation 880 feet. The
downstream toe of the dam is at elevation 788 feet, making the dam height 32 feet. At the crest elevation of 880
feet, the impoundment area is approximately 26.0 acres with a total storage capacity of approximately 747 acre-
feet. The normal pool elevation is 873 feet, impounding a surface area of approximately 25.7 acres.

The dam was completed in 2008 ft to the current crest elevation of 880 feet. The Auxiliary Pond is scheduled to
receive both fly ash and bottom ash during the current phase of construction to expand the adjacent, temporarily
out of service Main Pond. The current construction phase at the Main Pond is scheduled for completion in
December 2010 at which time the Auxiliary Pond will be expanded and the embankment raised to a crest elevation

of 900 feet.

Material for embankment construction was quarried from within the impoundment area and from borrow areas
surrounding the Main Pond and one borrow area adjacent to the south side of the Auxiliary Pond.

E. W. Brown Auxiliary Pond Dam Z-1
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2.2 SIZE AND HAZARD CLASSIFICATION

The classification for size, based on the height of the dam is “Intermediate” and based on the storage capacity is
“Intermediate” in accordance with the USACE Recommended Guidelines for Safety Inspection of Dams ER 1110-2-
106 criteria summarized in Table 2.2a. However, based on the planned expansion of the Auxiliary Pond, the dam
will eventually be classified as “Large”.

Table 2.2a USACE ER 1110-2-106
Size Classification

Categary Impoundment

Storage (Ac-ft) Height (ft)
Small alland < 1,000 Zaand < 40
Intermediate 1,000 and < a0,000 40 and <100
Large > 10,000 > 00

The E. W. Brown Auxiliary Pond Dam has been classified by the Kentucky Department for Environmental Protection
Division of Water (KYDW) as a " Class C - High Hazard" structure. The KYDW rules define High Hazard structures
as: "....structures |ocated such that failure may cause loss of life, or serious damage to houses, industrial or
commercial buildings, important public utilities, main highways or major railroads. This classification must be
used if failure would cause probable loss of human life." This classification definition is similar to “High Hazard"
classification per the Federal Guidelines for Dam Safety dated April 2004. As shown in Table 2.2b, dams assigned
the “high hazard potential” classification are those dams where failure or error of operation results in the
probable loss of one or more human life is expected, probable economic loss, environmental damages and
disruption of lifeline facilities.

Table 2.2b FEMA Federal Guidelines for Dam Safety
Hazard Classification

Hazard Potential Economic, Environmental, Lifeline

Classification Loss of Human Life Losses

Low None Expected Low and generally limited to owner

Significant None Expected Yes

High Probable. One or more expected | Yes (but not necessary for this
classification)

E. W. Brown Auxiliary Pond Dam 27
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2.5 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE UNIT(S) AND MAXIMUM CAPACITY

The data reviewed by Dewberry included the Dam Construction Permit Application engineering report dated July
B. 2007 prepared by Fuller, Mossbarger, Scott & May Engineers, Inc. (see Appendix A, Document 2). Data on the
volume of residuals stored in the Auxiliary Ash Pond at the time of inspection were not indicated. The surface
area for the pond at normal pool elevation is approximately 25.7 acres having a storage capacity of 747 acre-feet,

see Table 2.3.

Table 2.3: Amount of Residuals and Maximum Capacity of Unit

E. W. Brown Auxiliary
Pond Dam
Surface Area (acre) Phase | 2a1
Current Storage Capacity (acre-feet) Data not provided
Total Storage Capacity (acre-feet) Phase | 147
Crest Elevation (feet) Phase | 880
Normal Pond Level (feet) Phase | 873

2.4 PRINCIPAL PROJECT STRUCTURES
241  Earth Embankment Dam

The E. W. Brown Auxiliary Pond Dam is a rock and earth fill dam constructed adjacent to the existing Main
Pond. The embankment consists of blasted materials excavated from the pond area and nearby on-site
areas. The pond bottom is lined with an [8-inch thick layer of compacted clay and the upstream slope of
the embankment is lined with a 4-foot thick layer of compacted clay covered with a B0-mil layer Linear
Low Density Polyethylene (LLDP) flexible membrane liner. The crest and upper of the upstream slope are
protected with a 3 foot thick layer of Size 97 crushed stone aggregate (ASTM D 448 Standard
Llassification for Sizes of Aggregate for Road and Bridge Lonstruction). The No. 97 stone extends down
the upstream slope to elevation 866 feet. The stone is held in place by a cellular geosynthetic
reinforcement grid. The crest of the dam design elevation 880 feet.

The Auxiliary Pond Dam was constructed as the first of two phases. The alignment of the dam forms a “U"
with the abutments at an existing low-rise rock face along the west side of the impoundment. Both
upstream and downstream slopes are approximately 3 horizontal to | vertical. (See Appendix A,

Document 37, and Document 38). Data on the “As Constructed” drawings indicates the dam crest
elevation actually varies from approximately 880.1 feet to 881.4 feet. Table 2.4.| displays a summary of the
dimensions and size specifications of E. W. Brown Auxiliary Pond Dam. Photo Numbers 1, 2, and B - 23 in
Appendix B show the embankment of the dam.

E. W. Brown Auxiliary Pond Dam Z-3
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Table 2.4.1: Summary of Dam Dimensions and Size

E. W. Brown Auxiliary Pond Dam
Dam Height 97 ft.
Crest Width Zaft.
Length 3,300 ft
Side Slopes (upstream) S(H)(V)
Side Slopes (downstream) 3(H)(V)
Hazard Classification High

247 [utlet Structures

The dam primary spillway consists of a |0-foot square concrete decant riser with invert elevation at 870.12
and a 30-inch diameter HOPE pipe running approximately 240 feet through the embankment, connecting to
a network of HDPE pipes that run along the toe of the embankment approximately 3.200 feet to the existing
Main Pond discharge channel. The discharge channel empties into Herrington Lake. The main spillway is
protected by a permanent skimmer and a temporary floating boom. Stop logs are in place from the invert
to the normal pool elevation of 873 feet. Data included in Appendix A- Doc 02 state the full flow capacity of
the spillway tunnel for Phase | is approximately 7| cfs. Photo Numbers 3, 4, 106, and 107 in Appendix B
show the main spillway and Photos Number 115-120 and 123 - 129 show the main spillway outlet and outfall
conditions.

The dam also has an emergency spillway in the form of an open channel excavated through overburden soil
and partially weathered rock beginning at the southwest corner of the impoundment. The emergency
spillway is trapezoidal in cross section and acts as a broad crested weir. According to the available
documents (see Appendix A- Doc 80) the spillway has a bottom width of 8 ft and side slopes of 2(H):I(V).
According to the hydrologic and hydraulic data (Appendix A- Doc 84), the emergency spillway discharge at
the dam crest elevation of 880 ft is 231 cfs. When this value is combined with 71 cfs discharge from the
principal spillway, the result is a total discharge value of approximately 309 cfs. Photo Numbers 108 - 113
in Appendix B show the emergency spillway.

2. CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

A dam break analysis, including the identification of critical infrastructure located within & miles downstream of
the dam, is currently underway.

Based on observations at the site and surrounding area, the critical infrastructure includes the railroad line
serving the E. W. Brown generating station, the Dix Dam and local roadways. Also at risk are residences along the
bank of Herrington Lake in the vicinity of the plant.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS AND INCIDENTS
3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT UNIT
In response to an EPA request pursuant to the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) in September of 2008, the facility owner, KU provided an extensive package of design and
construction information for the E. W. Brown Auxiliary Pond Dam. The data were provided in electronic files listed
in Appendix A.
KU retained ATC Associates Inc. to conduct an inspection of the Auxiliary Pond Dam. The ATC inspection was
conducted January Il, 2009, and reported the dam to be in good condition. The ATC report (see Appendix A:
Document 128) recommended two high-priority concerns:
e  Repair reported leaks and principal spillway manholes below toe of dam.
e Monitor seep at south property line.
The leaks at the manholes have been repaired and the seep is being monitored.
3.2 SUMMARY OF LOCAL, STATE AND FEDERAL ENVIRONMENTAL PERMITS
The Kentucky Division of Water (KDOW) has assigned Dam [D Number KYDW Permit 1213 to the dam structure.
KDOW inspected the dam after construction was completed in June 2008. The state concluded that the dam was
constructed in accordance with the permitted design and granted an approval to impound. Kentucky inspects the
dam on a biennial basis. The next KDOW inspection is expected in 2010.
The E. W. Brown Auxiliary Pond spillway discharge is permitted under KPDES Permit No. 0002020 which expired
January 81, 2007. The permit remains in effect under applicable state requlations. A renewal application was
submitted in mid 2006 and is currently in the public comment phase. A permit renewal is expected late in 2009
or early 2010,
3.3 SUMMARY OF SPILL/RELEASE INCIDENTS
Data reviewed by Dewberry did not indicate any spills, unpermitted release, or other performance related
problems with the dam since it became operational in the fall of 2008.
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SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

41 SUMMARY OF CONSTRUCTION HISTORY

4]

412

413

Original Construction

The E. W. Brown Auxiliary Pond Dam was completed in 2008 and put into service upon receiving the June
27, 2008 KYDW approval to impound water. Phase | constructed the dam to a crest elevation of 880 feet.
The planned Phase 2 will raise the dam crest to elevation 300 Feet. The design data, calculations and
construction drawings were provided and reviewed.

Significant Changes/Modifications in Design since Original Construction

No significant changes or modification have been made to the embankment since the original construction.

Significant Repairs/Rehabilitation since Original Construction

No significant repairs or modifications have been made to the embankment since the original construction.

4.2 SUMMARY OF OPERATIONAL HISTORY

421 Original Operational Procedures
The Phase | dam was designed to store fly ash and bottom ash from the E. W. Brown coal fired generating
plant for a period of about three years during which time the Main Pond will be expanded. The Main Pond is
currently out of service, and all fly ash and bottom ash from the plant is being sluiced to the Auxiliary
Pond.
When the current phase of the Main Pond expansion is completed, fly ash will be rerouted to the Main Pond
and bottom ash will continue to be placed in the Auxiliary Pond. Also after the completion Phase | of the
Main Pond expansion, the completed Auxiliary Pond Phase 2 expansion will provide additional bottom ash
storage capacity.
422 Significant Changes in Operational Procedures since Original Startup
No documents are provided to indicate any operational procedures have changed.
423 Current Operational Procedures
Currently there are no written operational procedures in effect.
424 Dther Notable Events since Original Startup
No notable events were reported to have occurred during the first year of operation.
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a. FIELD DBSERVATIONS
a1 PROJECT DVERVIEW AND SIGNIFICANT FINDINGS
Dewberry personnel Hugh A. Ward, P.E. and Joseph P. Klein, lIl, P.E. performed a site visit on Tuesday, October 20,
2009, in company with representatives of E.ON LS. LLC.
The site visit began at 03:00 AM. The weather was clear and warm. Photographs were taken of conditions
observed. Please refer to photographs in Appendix B and the Dam Inspection Checklist in Appendix C. Selected
photographs are included here for ease of visual reference. All pictures were taken by Dewberry personnel
during the site visit.
The overall assessment of the dam was that it was in satisfactory condition and no significant findings were
noted.
0.2 EARTH EMBANKMENT DAM
221 Crest
The dam crest had no signs of any depressions, tension cracks or other indications of settlement or shear
failure, and appeared to be in satisfactory condition. The data did not indicate cracking along the crest or
downstream face of the dam. Figure 5.2.1-| shows the conditions of the dam crest.
Figure 5.2.1-1. Photo Showing the Dam Crest at the southeast corner.
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0.2.2 Upstream Slope

The upstream slope is protected ASTM D 448 Size a7 crushed processed stone aggregate. The cellular
geosynthetic slope reinforcement is visible at the edge of the water. There were no observed scarps,
sloughs, bulging, cracks or scraps or depressions or other indications of slope instability or signs of
erosion. Photos 2, 44 - 43,37, 09 - B9, 73 - 74, 78, 81, 84, B7 - 88, 33 - 94, 97, and 102 - 105 in
Appendix B show the upstream slope. Figure 9.2.2- depicts part of the upstream slope of the dam
embankment.

Figure 5.2.2-1. Photo Showing the Upstream Slope.
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0.2.3 Downstream Slope and Toe

The upper portion of the downstream slope is crushed stone aggregate similar to the upstream slope. The
remainder of the downstream slope is an exposed earth and rock fill face. There were no observed
scarps, sloughs, depressions or other indications of slope instability or signs of significant erosion or
uncontrolled seepage. A few isolated erosion gullies were observed and a single wet area of potential
seepage was also observed. No seepage was observed over a widespread area or the downstream
foundation area and there was no water against the downstream toe. Photos |, 5 -41, 46, 48 - 50, 52, 54,
aa, 77,82, 83, 85, 86, 89, 90, 96, 98 - 100, and 104 in Appendix B depict various views of the downstream
slope. Figure 9.2.3-1 shows the downstream slope from the North Abutment of the dam. Figure 5.2.3-2
shows the only wet area observed on the downstream slope.

No other significant deterioration was indicated in the data reviewed.

Figure 5.2.3-1. Downstream Slope from South Abutment.
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Figure 5.2.3-2. Small Seepage Area Southern Segment, Downstream Embankment.
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9.24  Abutments and Groin Areas

Erosion or uncontrolled seepage was not observed along either groin. The abutments and groin areas
appeared to be in excellent condition. As an example, Figure 0.2.4-1 shows the eastern abutment and the
southeast corner of the impoundment.

Figure 5.2.4-1. Southwest Segment Abutment

5.3 OUTLET STRUCTURES
3.3 Overflow Structure

The dam has a concrete decant riser |0 ft. square with invert elevation at 870.12 feet and a 30-inch
diameter HDPE pipe running approximately 240 feet through the embankment, connecting to a network

of HDPE pipes that run along the toe of the embankment approximately 3,200 feet to the existing Main Pond
discharge tunnel. Photo Numbers 3, 4, 106, and 107 in Appendix B show the main spillway and Photos
Number 20-22 show the main spillway outlet and outfall conditions. According to data included in

Appendix A-Doc 07 the full flow capacity of the spillway tunnel is approximately 71 cfs.

The primary overflow structure was observed to be working properly, discharging flow from the pond, and
visually appeared to be in satisfactory condition. There was no sign of clogging of the spillway and the
water exiting the outlet was flowing clear. Figure 5.3.1-| shows the main outlet structure.
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The January 22, 2008, ATC Associates, Inc, inspection reported leaks at the principal spillway manholes
below the toe of the dam. The inspection report recommended that leak repairs be given a high priority.
The |eaks have been repaired (see Appendix A: doc 128).

Figure 5.3.1-1. Outlet Structure (Principal Spillway) and the Floating Pier Around it on the Northwest
End of Dam.
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a2.3.2 KPDES Discharge Weir and Sampling Paint

The discharge weir appeared to be in good shape and operating normally with no sign of clogging and the
water exiting the weir was flowing clear. Figure 9.3.2-1 shows the water discharging from the main
spillway outfall.

Figure 5.3.2-1. Main Spillway Weir Outfall.
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0.3.3 Emergency Spillway

The dam has an emergency spillway in the form of an open channel that is excavated through the
overburden and blasted rock at the southwest end of the dam. The emergency spillway is trapezoidal in
cross section and acts as a broad crested weir. According to the available drawings (see Appendix A- Doc
79) the bottom width of the spillway is 8 ft. and side slopes are 2(H):(V). The invert of the spillway is at
876 ft. Per the hydrologic and hydraulic review (Appendix A - Doc 02) data the emergency spillway
discharge at the dam crest elevation of 880 ft is 238 cfs which when combined with 71 cfs discharge from
the principal spillway results in a total discharge value of approximately 309 cfs. Photo Numbers 108 - 113
in Appendix B show the emergency spillway. Figure 5.3.3-1 shows the trapezoidal emergency spillway
excavated at the southwest end of the dam.

The emergency spillway appeared to be in good condition with no sign of clogging.

Figure 5.3.3-1. Emergency Spillway at the Southwest end of Dam.
0.34 Low Level Outlet

No low level outlet is present.
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HYDROLOGIC/HYDRAULIC SAFETY

B SUPPORTING TECHNICAL DOCUMENTATION

AN

6.2

R

Floods of Record
No documentation has been provided about the floods of record.
Inflow Design Flood

The E. W. Brown Auxiliary Pond Dam is classified by the Kentucky Division of Water as a Class C. whichis a
structure which has “High Hazard" potential. According to regulation 40KAR;030 and Division of Water
“Engineering Memorandum No. 8" The Probable Maximum Precipitation (PMP) is defined by the American
Meteorological Society as the theoretically greatest depth of precipitation for a given duration that is
physically possible over a particular drainage area at a certain time of year. The National Weather Service
(NWS) further states that in consideration of the limited knowledge of the complicated processes and
interrelationships in storms, PMP values are identified as estimates. The NWS has published application
procedures that can be used with PMP estimates to develop spatial and temporal characteristics of a
Probable Maximum Storm (PMS). A PMS thus developed can be used with a precipitation-runoff simulation
model to calculate a probable maximum flood (PMF) hydrograph.

The E. W. Brown Auxiliary Pond Dam Construction Permit Application document includes Hydrologic and
Hydraulic calculations by Fuller, Mossbarger, Scott & May Engineers, Inc and is included as Appendix A-
Doc 02. Hydrologic routing was analyzed using the U.S. Army Corps of Engineers Hydrologic Engineering
Center Hydrologic Modeling System (HEC-HMS V3.0.1) software. The principal spillway riser structure was
designed using overflow weir equations and pipe culvert discharge curves. The Emergency Spillway was
designed using a hydraulic model USACOE HEC-RAS V3.1.3. The 2006 permit application includes sample
calculations for the Principal Spillway, Emergency Spillway and Freeboard Hydrographs (including the B-hr
PMP and PMP generated runoff) and pipe sizes analyzed. The report indicates the dam was designed to
safely handle the full probable maximum precipitation design storm without overtopping, assuming the
reservoir pool is at the design normal pool elevation at the time of the storm. The report indicates that
the Phase | normal pool elevation provides 7 feet of freeboard. The report estimates that a probable
maximum precipitation event would raise the reservoir approximately 5.6 feet with no outflow, leaving a
freeboard of approximately 1.4 feet.

Spillway Rating

The Hydrologic and Hydraulic calculations in the Dam Construction Permit Application (Appendix A- Doc 02)
include spillway rating curve values listed in the inflow files for various hydrological simulations. These
values were manually calculated following the procedures outlined in the Kentucky Division of Water
“Engineering Memorandum NO. 3". As presented above, the hydrologic and hydraulic review (Appendix A-
Doc 02) calculation sheets indicate a principal spillway capacity of 71 cfs and an emergency spillway
capacity of 238 cfs for a total discharge capacity of approximately 309 cfs at a pond elevation of 876.6
feet.
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6.4 Downstream Flood Analysis

A downstream flood analysis was not performed as part of the E, W. Brown Auxiliary Pond Dam design. Dam break
analysis results were not available for the Dewberry evaluation, but were subsequently completed in November

2009.
6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUIMENTATION
Supporting technical documentation reviewed by Dewberry is adequate.
6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY
Based on the calculations provided in the 2008 hydrologic and hydraulic design calculations (Appendix A- Doc 02
and Doc 84), the E. W. Brown Auxiliary Pand Phase | Dam can safely pass the PMP with a freeboard of 1.4 feet.

Hence, the dam failure by overtopping seems to be improbable.

The 2006 Dam Construction Permit Application calculations (Appendix A- Doc 02) also indicate that the E. W.
Brown Auxiliary Pond Phase 2 Dam can pass the PMP with a free board of .9 feet.

E. W. Brown Auxiliary Pond Dam /274
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STRUCTURAL STABILITY

SUPPORTING TECHNICAL DOCUMENTATION

111

112

113

Stability Analyses and Load Cases Analyzed

The 2006 Dam Construction Permit Application summarizes the stability analysis procedures used in the
dam design. The procedures follow the general quidelines of the US Army Corps of Engineers in slope
stability engineering manual (see Appendix A- Doc 02, "Dam Construction Permit Application Auxiliary Pond
- E. W. Brown Generating Station"). The analyses were based on the results of geotechnical borings and
laboratory testing conducted for the Auxiliary Dam design.

The stability analyses evaluated rotational stability using the UTEXAS4 software. The analyses were
conducted to verify long-term stability for normal pool and no pool conditions. The result of the analyses
and the soil parameters used are provided in Appendix A - Doc 2 “Stability Analyses - Auxiliary Pond
Embankment”. Based on the results from this analyses it was concluded that the Auxiliary Dam has
stability safety factors at or above minimum recommended values.

The stability analyses (Appendix A - Doc 02), for dynamic conditions were conducted using a pseudo-static
loading condition based on a peak ground acceleration of 0.100g for a two percent probability of
exceedance in ol years.

Design Properties and Parameters of Materials

The documentation identified in the review data that identifies the design parameters used for the original
dam design shown in drawings of the Auxiliary Pond Stability Analysis (see Appendix A-Doc 113 and 11B). The
drawings provided the results of stability analyses for the Phase | dam that currently exists as well as the
proposed future Phase 2 dam. The density values listed in the parameter tables for the downstream slope
range from 110 to 118 pounds per cubic foot (PCF). Angle of shearing resistance under effective stress
analysis range is 28° to 38" for various zones and, where applicable, the effective cohesive strength is 100
pound per square foot.

Uplift and/or Phreatic Surface Assumptions

No uplift or phreatic surface considerations are included in the stability analyses. The Auxiliary Pond
upstream slope of the embankment is lined with a 4-foot thick compacted clay zone and the pond bottom is
lined with an 18-inch thick compacted clay zone capped by a B0-mil Liner Low-Density Polyethylene (LLDP)
flexible membrane liner. (See Appendix A - Doc. B8).
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714  Factors of Safety and Base Stresses

The Auxiliary Pond Dam - Stability Analysis (Appendix A - Doc 02) Safety Factors computed in conjunction
with the stability analyses of the proposed reconfiguration and expansion program currently under
construction are as listed in Table 7.1.4

Rased on the results summarized in the table, the Auxiliary Pond Dam was found to have stability safety
factors at or above the minimum required values (Appendix A: Doc 115 and 116).

Location/Loading Condition R(Z?::;Egusl-:f:)ty Factor g:fn:tj:tl:eadctur
Downstream Static (Drained) [0 1.8
Downstream Seismic (Drained) 12 1.3
Upstream Static (Drained)No Pool la Not Provided
Upstream Seismic [2 Not Provided

715  liquefaction Potential

The documentation reviewed by Dewberry did not include an evaluation of liquefaction potential. Based on
the geologic conditions and foundation preparation procedures outlined in the Permit Application Report
(Appendix A Doc. 02), and as summarized in Section 7.1.6., foundation soil conditions do not appear
susceptible to liquefaction.

716  Critical Geological Conditions and Seismicity

Data in the Dam Construction Permit Application (See Appendix A - Doc 02) indicate the E. W. Brown
Auxiliary Pond is underlain by rock of the Lexington, and Tyrone Limestone formations. Members of the
Lexington formation at the site include: Greer Limestone, Logana Limestone, and Curdsville Limestone. The
Tyrone Limestone formation underlies the Curdsville Limestone.

The foundation for the Auxiliary Pond embankment and liner consists of a 20-foot thick zone of treated soil
and rock. The treated zone was formed by blasting to rubblize the top 20 feet of soil and bedrock. At the
northeast corner of the Auxiliary Pond, near the existing Main Pond embankment, overburden was removed
to bedrock and irregular bedrock material treated in accordance with pre-engineered solutions on the
design drawings (Appendix A: Doc. B7).
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The documents provided indicate that seismicity was considered in the design. The slope stability analyses
included a dynamic load condition based on a peak ground acceleration of 0.100 g.

As part of this assessment, the current Seismic Risk Map of the United States was also reviewed using the
L. S. Geologic Survey web site. The 2%/a0 year return period peak ground acceleration mapped for the
sire is 0100 g. The seismic design criteria are appropriate for this dam.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Structural stability documentation is adequate.

7.3 ASSESSMENT OF STRUCTURAL STABILITY

(verall, the structural stability of the embankment appears to be satisfactory based on the observations during
the October 20, 2009 field visit and dam evaluation by Dewberry, the 2006 Dam Construction Application Report,
and the post-construction drawings.

e There were no indications of scarps, sloughs, depressions or bulging anywhere along the dam;
e Bails, sinks or uncontrolled seepage was not observed along the slopes, groins or toe;
e  The crest appeared free of depressions and no significant vertical or horizontal alignment variations were
observed; and
e  The computed factors of safety comply with accepted criteria.
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8.0  ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION
8. OPERATIONAL PROCEDURES
The facility is operated currently for storage of fly ash and bottom ash coal combustion products. Coal
combustion process waste water and stormwater falling directly into the reservoir are contained in the
reservoir. Inflow water is treated through gravity settling and deposition, and discharged through a vertical riser
overflow outlet structure. A separate written Operations Plan for the Auxiliary Pond has not been completed. The
Auxiliary Pond is being operated under the operating procedures established for the Main Pond.
Discharge from the outflow structure is to Herrington Lake. The facility KPDES permit (KY 0002020) has expired.
The permit remains in effect under applicable state requlations. A renewal application was submitted prior to the
expiration date. The renewal process is near completion. A new permit has been issued and will be effective on
March 1, 2010.
8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES
The dam was completed and placed into operation in June 2008. A written Maintenance Plan for the Auxiliary Ash
Pond is being prepared. The dam is being maintained using the procedures prescribed in the 1391 Main Fly Ash
Pond. The owner was unable to provide the plan for this assessment.
8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATION
8.3. Adequacy of Operational Procedures
Based on the assessments of this report operation procedures seem to be adequate.
8.3.2 Adequacy of Maintenance
Based on the assessments of this report maintenance procedures seem to be adequate. The only
maintenance issue identified was to continue monitoring the damp area of possible seepage near the
downstream toe near the southeast corner of the reservair.
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ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

3.1 SURVEILLANCE PROCEDURES

3.1

312

Surveillance Inspections

Surveillance inspections of the Auxiliary Pond are conducted in accordance with the requirements
established for the Main Pond. Those requirements stipulate weekly inspections by E. W. Brown Plant
personnel and a written report of observations.

Annual Inspections

The Auxiliary Pond is scheduled for inspection by the Kentucky Division of Water on a biennial basis.
Since the dam was completed in 2008, the first State inspection is scheduled for 2010.

A third party inspection was conducted in January 22, 2009 by ATC Associates. The inspection report
identified two high priority issues:

e Repair reported leaks at the principal spillway manholes below toe of dam.
e  Monitor seep at the south property line.

Note: The repairs of leaks at the principal spillway manholes have been made. KU reports that the
seepage south of the property line has ceased. Seepage monitoring continues; no changes have been
reported.

3.2 INSTRUMENTATION MONITORING

The E. W. Brown Auxiliary Pond Dam has no instrumented monitoring system in place as part of the Phase |
construction.

3.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM

3.3

Adequacy of Inspection Program

Based on the data reviewed by Dewberry, including observations during the site visit, the inspection
program is adequate.

93.2 Adequacy Instrumentation Monitoring Program

Based on the pond and upstream slope of the embankment being lined and the planned time of about three
years between Phase | and Phase 2 construction, an instrumented monitoring system for the Auxiliary
Pond is not necessary at this time.
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a9 Cross Sections Sta. 124+30 To Sta. 120+00 Auxiliary Ash Pond - Phase | 54 00160 pdf
G0 Cross Sections Sta. [26+00 To Sta. 127+00 Auxiliary Ash Pond - Phase | 62 L0016/ pdf
3] Cross Sections Sta. 127+a0 To Sta. [28+00 Auxiliary Ash Pond - Phase | 47 L00/62 pdf
b2 Cross Sections Sta. 129+00 To Sta. [30+00 Auxiliary Ash Pond - Phase | 47 L00163, pdf
B3 Cross Sections Sta. 130+a0 To Sta. 131+30 Auxiliary Ash Pond - Phase | 47 L0164 pdf
b4 Cross Sections Sta. 132+00 To Sta. [33+00 Auxiliary Ash Pond - Phase | 44 L0016 pdf
Bo Cross Sections Sta. 138+a0 To Sta. [35+00 Auxiliary Ash Pond - Phase | 47 LO0/6E. pdf
il Cross Sections Sta. 130+00 To Sta. [37+00 Auxiliary Ash Pond - Phase | 66 LO0/67 pdf
k7 Details Foundation Treatment Auxiliary Ash Pond - Phase | 67 00165 pdf

68 Details Embankment Liner System Auxiliary Ash Pond - Phase | 64 £00170 pdf

69 Borrow Area 8 Layout Plan Auxiliary Ash Pond - Phase | 69 L0017 pdf

10 Profile - Principal Spillway Main Ash Pond Auxiliary Ash Pond - Phase | 727 L00/74 pdf
T Details - Principal Spillway Main Ash Pond Auxiliary Ash Pond - Phase | 7/ 00175, pdf
72 Plan View and Details Junction Box Auxiliary Ash Pond - Phase | 77 L00177 pdf

13 Details Riser Structure Auxiliary Ash Pond - Phase | /5 L00/78 pdf

Th Details Riser Structure Auxiliary Ash Pond - Phase | 7 L0078 pdf

Ta Details Riser Structure Auxiliary Ash Pond - Phase | /7 L00/80 pdf

IL:; Details Riser Structure Auxiliary Ash Pond - Phase | /78 L0018 pdf

i Profile Principal Spillway Auxiliary Ash Pond - Phase | 77 L00/57 pdf

18 Profile Principal Spillway Auxiliary Ash Pond - Phase | 757 L0085 pdf

79 Plan View and Profile Phase | Emergency Spillway Auxiliary Ash Pond Phase | 77 £00/54 pdf
80 Profile - Secondary Spillway Main Ash Pond Auxiliary Ash Pond - Phase | 87 £00/55. pdf
8l Details Main Pond Temporary Spillway Pipe Auxiliary Ash Pond - Phase | 5/ L0015E, pdf
82 Plan View and Profile Cipolletti Weir Auxiliary Ash Pond - Phase | 57 L00/57 pdf
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Plan View and Profile Cipolletti Weir Auxiliary Ash Pond - Phase | &7 Z00/58 pdf

Hydraulic and Hydrologic Data Auxiliary Ash Pond - Phase | 54 00194 pdf

Plan View Boring Layout Auxiliary Ash Pond - Phase | 55 L00/96. pdf

Plan View Boring Layout Auxiliary Ash Pond - Phase | 56 L0147 pdf

Plan View Boring Layout Auxiliary Ash Pond - Phase | &7 L0098 pdf

Plan View Boring Layout Auxiliary Ash Pond - Phase | 58 L0019 pdf

Plan View Boring Layout Auxiliary Ash Pond - Phase | 54 00700 pdf

Plan View Boring Layout Auxiliary Ash Pond - Phase | 20 L0070/ pdf

Logs of Borings Auxiliary Pond (BA) Auxiliary Ash Pond - Phase | 4/ L00707 pdf

Logs of Borings Auxiliary Pond (BA) Auxiliary Ash Pond - Phase | 47 L00205 pdf

Logs of Borings Auxiliary Pond (BA) Auxiliary Ash Pond - Phase | 45 L00704 pdf

Logs of Borings Auxiliary Pond (BA) Auxiliary Ash Pond - Phase | 44 L00705,pdf

Logs of Borings Auxiliary Pond Embankment (RD) Auxiliary Ash Pond - Phase | 45 L00206. pdf
Logs of Borings Auxiliary Pond Embankment (AP) Auxiliary Ash Pond - Phase | 36 £20707 pdf
Logs of Borings Auxiliary Pond Embankment (AP) Auxiliary Ash Pond - Phase | 47 000208 pdf
Logs of Borings Auxiliary Pond Embankment (AP) Auxiliary Ash Pond - Phase | 45 L0703 pdf
Logs of Borings Auxiliary Pond Embankment (AP) Auxiliary Ash Pond - Phase | Z9 L0021 pdf
Logs of Borings Borrow Area 7 (MP) Auxiliary Ash Pond - Phase | /00 L0021 pdf

Logs of Borings Borrow Area 7 (ASH) Auxiliary Ash Pond - Phase | 2/ L0712 pdf

Logs of Borings Houp Property Borrow Area (BA) Auxiliary Ash Pond - Phase | /17 LO0Z15 pdf
Logs of Borings Houp Property Borrow Area (BA) Auxiliary Ash Pond - Phase | /75 L0074 pdf
Logs of Borings Houp Property Borrow Area (BA) Auxiliary Ash Pond - Phase | /4 L007/5.pdf
Logs of Borings Houp Property Borrow Area (BA) Auxiliary Ash Pond - Phase | /75 LO0ZIE pdf
Logs of Borings Principal Spillway Pipe (SP) Auxiliary Ash Pond - Phase | /76 00217 pdf

Logs of Borings Perimeter Ditch (PD) Auxiliary Ash Pond - Phase | /07 LO0Z/18 pdf

Logs of Borings Perimeter Ditch (PD) Auxiliary Ash Pond - Phase | /78 LO02/9 pdf

Logs of Borings Riser Structure (RS) Auxiliary Ash Pond - Phase | /79 L0077 pdf

Logs of Borings Riser Structure (RS) Auxiliary Ash Pond - Phase | /07 L0077 pdf

Logs of Borings SCS Borings and Soil Summary Auxiliary Ash Pond - Phase | // £00777 pdf
Logs of Borings Transmission Line Relocations (1) Auxiliary Ash Pond - Phase | /7 L0077 pdf
Logs of Borings Transmission Line Relocations (T) Auxiliary Ash Pond - Phase | /7 £00774 pdf
Logs of Borings Transmission Line Relocations (T) Auxiliary Ash Pond - Phase | /4 L00775 pdf
Stability Analyses Auxiliary Pond Embankment Auxiliary Ash Pond - Phase | /&7 L0076, pdf
Stability Analyses Auxiliary Pond Embankment Auxiliary Ash Pond - Phase | /66 L00777 pdf
Plan View Stream Mitigation Auxiliary Ash Pond - Phase | /7 L0075/ pdf

Plan View Revegetation Plan Auxiliary Ash Pond - Phase | /5 L007.57 pdf

Stream Profile Mitigation Auxiliary Ash Pond - Phase | /9 L00755 pdf

Details Stream Mitigation Details Auxiliary Ash Pond - Phase | 27 L117.74 pdf

Details Stream Mitigation Details Auxiliary Ash Pond - Phase | 22/ L00755 pdf

Plan View: Main Ash Pond Principal Spillway Pipe Auxiliary Ash Pond - Phase | 27 LOHS0 pdf
Plan View: Main Ash Pond Principal Spillway Pipe Auxiliary Ash Pond - Phase | /2.5 LO/5/ pdf
Details: Main Ash Pond Principal Spillway Pipe Auxiliary Ash Pond - Phase | 224 LOH5Z pdf
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July 7, 2006 0.1.1.L.x2004069R01

Mr. Gary Wells

Kentucky Division of Water

Dam Safety Section

Natural Resources and Environmental Protection Cabinet
14 Reilly Road

Frankfort, Kentucky 40601

Re: Dam Construction Permit Application
Ash Pond Extension Project - Auxiliary Ash Pond
E.W. Brown Generating Station
Kentucky Utilities
Burgin, Mercer County, Kentucky

Dear Mr. Wells:

Enclosed is a Stream Crossing Permit Application and Dam Construction Permit Application
Data Sheet, as well as, supporting data for a proposed Auxiliary Ash Pond at the E.W. Brown
Generating Station. The facility will be a high hazard, Class ‘C’ structure. Fuller,
Mossbarger, Scott, and May Engineers, Inc. (FMSM) is the design engineer for the proposed
ash pond, and members of the FMSM team met with you on April 26, 2006 to discuss the
overall intent of the project. This report reiterates the previous discussions and includes a
brief overview of the facility and the proposed impoundment, along with narrative discussion
of relevant design issues, and methods used including data supporting the Dam Construction
Permit Application.

At any time during your review, FMSM can meet with you at your convenience to discuss the
application, the design assumptions, and any other pertinent data necessary to facilitate an
efficient application review process. Should you have any questions or comments, please
feel free to call.

Respectfully submitted,

FULLER, MOSSBARGER, SCOTT AND MAY
ENGINEERS, INC.

Kenneth O. Hardin, PhD, PE
Associate

/rws



1.

Commonwealth of Kentucky

NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET

DIVISION OF WATER
14 Reilly Road
Frankfort, Kentucky 40601

DAM CONSTRUCTION PERMIT APPLICATION DATA SHEET

Date: 7-6-08

The following is a general description of the design, including the various factors involved, the general plans, sections and
specifications. Included in the drawings are vicinity maps and curves showing the hydraulic capacities. Jtems not pertinent to this
project are deleted.

LOCATION AND PURPOSE:

County Mercer County

2. Stream Unnamed Tributary fo Dix River just Upstream of Dix Dam at Herrington Lake

3. Latitude 37047 15" N Longitude  84°43' 08" W

4, Purpose: '
A new impoundment adjacent fo gnd downstream of an existing permitted coal combustion product {ash) disposal pond facility for the
E.W. Brown Generaling Station ‘operated by the Kentucky Ulilities Company near Dix Dam and Heringion Lake. The new
impoundment wili serve as an Auxliary Ash Pond during a proposed fuiure veriical expansion of the existing ash pond and wil
ultimately serve as a secondary storage facility for boliom ash. This permit application only addresses the Auxiliary Ash Pond. An
applicafion for expansion of the Main Ash Pond will be submitted at a later date. The Auxiliary Ash Pond is being constructed in two
phases and the pertinent data from each phase Is included herein.

5, Topographic Map (7% Quadrangle) Name {Attach Copy) Wilmore ~ Refer to Figure 1 of Attached Report

SUMMARY OF DESIGN:

1. Drainage Area 52 Acres 0.08 Sq. Miles

747 Phase |, 1408 Phase If
2. Storage Capacity (At crest, including permanent ash sforage} Acre Feet
3. Meximum Height of Dam 92 Phase |, 112’ Phase |} Feet
Phase | Principal Spiliway = 71 ¢fs, Emergency Spiliway = 238 cfs

4. Spillway Capacity Phase |l Principal Spiliway = 131 cfs, Emergency Spillway =371¢fs  C.F.S.

5. Top of Dam Elevation 880.0' Phase |, 900.0' Phase I Feet, MSL

6. Normal Water Surface 873.0" Phase |, 894.0' Phase !l Feet, MSL

7.  Maximum Water Surface 878.6' Phase |, 898.1’ Phase || Feet, MSL

8. Minimum Water Surface 870.0° Riser Invert, 817.0° Bottom of Pond {Phases | & Il Feet, MSL

9. Freeboard Above Maximum High Water 1.4 Phase |, 1.9' Phase ii Fest

10. Power Capacity NIA Feet

11. General Plans and Sections Attached

DESIGN DATA:

1. Geological Report, Author & Title Refer o Altached Report

2. Log of Test Pits and Drill Holes Refer to Attached Plans

3. Hydraulic Data, Capacities and Requirements and by Whom Established Refer to Atiached Report
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Commonwealth of Kentneky
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET
DIVISION OF WATER
14 Reilly Road
Frankfort, Kentucky 40601

DAM CONSTRUCTION PERMIT APPLICATION DATA SHEET

194 ac-ft of retarding storage for Phase |, 212 ac-ft of retarding storage for Phase I}
Storage (Irrigation, Flood, Etc.) {retarding storage is storage available above normal pool elevation)
b, Spillway:
The Emergency Spliiway for Phase | is a frapezoidal rock cut channel with a bottom width of 8.0'. The Emergency Spliway for Phase
i1 will be a dual 10’ x 4' reinforced concrete box culvert arrangement used fo maintain roadway access along the top of the
embankment. Both Emergency Spiiways will emply info a perimeter ditch constructed along the toe of the embankment in a
northeasterly direction ultimately merging with the existing spiliway channel from the Main Ash Pond and flows info Herrington Lake.

¢. Ouilet:
The Principal Spillway is a 10" x 10' concrete riser siructure, fully consiructed during Phase |, used for both phases of operation, The
riser structure has a weir nofch with removable stop logs to control operating poot elevafion, The stop log width {welr overflow width) is
3.0, The outlet of the Principal Spiliway riser structure is through a 30-inch concrete pressure pipe (CPP) approximately 240’ long,
passing through the embankment, The.30-inch CPP is connected to an HDPE pipe network extending approximately 3200 ioward the
northeast along the toe of the embankment whera it emplies info the existing spillway channel from the Main Ash Pond Princlpal
Spilway.

d. Diversion N/A
Refer fo Aftached Report and Plan Sheets
BR0-C-00194, BR0O-C-00312

e. Area-Storage Capacity Curves for Various Elevations of Water Surface

4, Hydrologic Data
a. Hydrographs Refer to Attached Report, and Plan Sheets BR0-C-00194, BRO-C-00312
b. Maximum Recorded Runoff Not Available
c. Maximum Anticipated 27.4" from & Probable Maximum Precipltation {(PMP) event of 28"
d. Discharges (700 Year, Etc,) Refer fo Attached Report and Plan Sheets BR0-C-00184, BR0O-C-00312
e. Design Values & Method Refer to Attached Report, and Pian Sheets BR0-C-00194, BRO-(-00312
The Kentucky Utifiies Company owns all property on which the impoundment and outiet structures will
5. Right of Way Information be constructed. No additional Right of Way will be required.
RESERVOIR:
1. General Dimensions:
At the normat pool elevation of 873.0 feet for Phase [, the impoundment area s approximately 25.7 acres. The depth refative fo the outlet of
the principal spillway is relafively shatlow at 3.0 feet, however the maximum depth of the ash pond including permanent ash storage Is 56.0
feet. Afthe normal pool elevation of 894.0 feet for Phase i, the Impoundment area is approximately 34.4 acres, The depth relative fo the
outlet of the principal spiltway is 24.0 feet and the maximum depth including permanent ash storage Is 77.0 feet,
2. Existing Structures:
There are no existing sfructures immediately downstraam of the proposed impoundment. Hardin Heights Road Is locatad southeast of the
construction site and there are several homes along this corridor adjacent to the property, but the area will not be affected by the
construction and operation of this impoundment,
3. Proposed Structures:

There are no proposed siructures in the vicinity, and the downsiream property between the proposad impoundment and Herrington Lake s
owned enfirely by the Keniucky Utiifles Company.
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Commonweaith of Kentucky
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET
DIVISION OF WATER
14 Reilly Road
Frankfort, Kentueky 40601

DAM CONSTRUCTION PERMIT APPLICATION DATA SHEET

4, Nature of Land Flooded and Clearing Required:
The land inundated by the impoundmment is currently not being used and Is covered with brush and small rees. The area will be cleared,
the foundation prepared, and a finer system Instalied prior to impounding waier and ash maigtials.

5. House Elevations and Distance from Structure OR Proposed Site: N/A

6. Relocations Required (Railroad, Highway, Telephone, Power, Qvethead electric transmission lines will be relocated o
Pipeline, Etc.): nermit construction and operation,

7. Geology: Addifional information is Included In the attached report.
a. General Formations Lexington Limestone and Tyrone Limesfone
b. Factors Relating to Reservoir Losses Reservoir vifl be fined with a 60-mil LLDPE finer system to minimize pofential losses
c. Contributing Springs None noted
d. Deleterious Mineral and Sait Deposits None noted -

DAM SITE:

Geological Features, Formations: Refer to attached report,

Nature of Stream Beds and Abutments: Refer to attached report.
Interpretation of Test Pits and Drill Holes: Refer fo alfached report,
Percolation Tests, Ground water: Refer fo atfached report.

P b=

BRAM:

I. Features Governing Design:

Ash sforage volume and containment; embankment stabllity: Principal Spillway designed fo carty constant process discharges of 27.2 cfs
as baseflow in addition fo the 10-Day Principal Spiliway Hydrograph (PSH) storm event; the Emergency Spillway Crest Elevation was
determined by routing the PSH event; the Emergency Spillway Capacity geometry was designed based on conveylng the lesser of the 6-
Hour Freeboard Hydrograph event {FBH) or 200 ¢fs without overtopping the dam. Additional hydrologic and hydraulic details are Inciuded
in the attached report. The Principal Spillway outlet pipe network was designed fo convey the baseflow in addition to the 10-year 24-hour
storm without surcharging the network, additionally, it will convey the baseflow and 100-year 6-hour storm runoff without flowing out of the
network. Hydraulic detalls for the pipe network are included in the attached report.

2. Water Surface Elevation, Storage Capacities, Freeboard, Etc.:
Phase | Normal Pool 873.0¢, storm retarding storage capacity above normal poot 194 ac-i, permanent storage capacity 747 ac-f, freeboard
hydrograph peak pocl elevation 878.6", FBH freeboard 1.4'

Phase I Normal Pool 894.0°, storm retarding storage cepacity above normal poot 212 ac-ft, permanent storage capacity 1408 acf,
freeboard hydrograph peak pool elevation 888.1°, FBH freeboard 1.9'

3. Grouting Requirements:
None required because the facility will be lined with a composite polyethylene-clay liner system.
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Commonweslth of Kentucky
NATURAL RESQURCES AND ENVIRONMENTAL PROTECTION CABINET
DIVISION OF WATER
14 Reilly Road
Frankfort, Kentucky 46601

DAM CONSTRUCTION PERMIT APPLICATION DATA SHEET

SPILLWAY:

1.

Requirements;
Principal Splllway: Sized {o convey the Principal Spiliway Hydrograph and pass 85-percent of the refarding pool in less than 10 days.

Emergency Spillway: Sized fo convey the fesser of the 6-Hour Freeboard Hydrograph event or 200 cfs without overtopping the dam.
Channel stability Is not a concern as the spillway is excavated through rock during Phase | and is a concrete box culvert during Phase |l.

Additional hydrologic and hydraullc details are Included in the aftached report,

a. Factors Governing Design and Location: Refer fo {he attached report,

b. Maximum Spillway Velocity Phase { 3.5 ft/s, Phase || 8.7 fi/s

Type: (Emergency Spillway)

a. Conirolled or Uncontrolled Unconirolied
b. Lining Phase | Rock cut, Phase I Concrete Box Culvert
Phase | Trapezoidal Channel 8’ wide, 2:1 side slopes

¢, Dimensions Phass li Dual 10' x4’ Reinforced Concrefe Box Culvert {RCBC)
d. Elevation Phase | 876.0" Phase Il 898.5'
Gates, Gate Structure
8. Dimensions N/A
b, Operation /A
Stilling Basin:

Phase [ is arock cut and does not require a stifling basin. Phass 1 whl use a RCBC that empties into
a. General Description: the perimster ditch. The perimeter ditch will be locally lined with Class i channel lining as needed.
b. Dimensions NA

Approaches: (Emergency Spillway)
Phase | - 1% slope for entrance chann_ef, 30-foot fevel controf ssction, 1.6% siope for exit channel

Phase Il - 1% slope for entrance channel, headwall enfrance apron on flat grads, 1% outward down sloping culverts for approximately 50,
headwall exit apron on flat grade, then approximateiy 10’ exit channet into the adjacent perimeter ditch at 33.3% slope.
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Commonweslth of Kentucky
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET
DIVISION OF WATER
14 Reilly Road
Erankfort, Kentucky 40601

DAM CONSTRUCTION PERMIT APPLICATION DATA SHEET

We Certify That The Above Statements Are True And Correct,

Owner ? Date

Engineer Date

EE Namber

Seal

K2004projix200408Gipermiting\division of waterdrafl dam constructon permitdos &



COMMONWEALTH OF KENTUCKY
NATURAL RESOURCES & ENVIRONMENTAL PROTECTION CABINET
DEPARTMENT FOR ENVIRNOMENTAL PROTECTION
DIVISION OF WATER

APPLICATION FOR PERMIT TO CONSTRUCT ACROSS OR ALONG A STREAM
AND / OR WATER QUALITY CERTIFICATION

Chapter 151 of the Kenincky Revised Statutes requires approval from the Division of Water prior to any construction or other activity in or

along a siream that could in any way obstruct flood flows or adversely impact water quality. Ifthe project involves wark I o streapr, such as
bank stabilization, dredging or relocation, you will also need to obtain a 401 Water Ouality Certificati om the Divislon of Water. This

completed form will be forwarded to the Water Quality Branch for WQC processing, The project may not start until all necessary approvals
are received from the KDOW. For questions concerning the WQC process, contact John Dovak at 502/564-3410.

If the project will disturh more thap 1 acre of soil, you wili also need to complete the attached Notice of Intent for Storm Water Discharges,
and return both forms to the Floodplain management Section of the KDOW., This general permit wiil reguire you to create an implement an
erosion control plan for the project.

1. OWNER: Kentucky Utiiities Company

Give name of person(s), company, governmental unit, or other owner of proposed project.

clo Michael Winkler, Environmental Affalrs;
MAILING ADDRESS: E.ON U.S. 220 West Main Street, Louisville, Kentucky 40202

TELEPHONE #: 502-627-2338 EMAIL: _ michael.winkler@eon-us.com

2. AGENT:
Give name of person(s) submitting applieation, if other than owaer.,

ADDRESS:

TELEPHONE #: EMAIL:
3. ENGINEER: Kenneth O, Hardin, PhD, PE P.E, NUMBER: 19305

Contact Division of Water if waiver can be granted,

TELEPHONE #: 859-422-3000 EMAIL: khardin@fmsm.com

4. DESCRIPTION OF CONSTRUCTION: Construction of a new impoundment adjacent to an existing permitted coal

Describe the type and purpose of construction and deseribe stream impact

combustion byproduct (ash) disposal pond facility for the E.W. Brown Generating Station operated by the

Kentucky Utilities Company {EON U.S.} near Dix Dam at Herrington Lake. The new faciiity will serve as an Auxiliary Ash Pond

during a proposed verfical expansion for the existing Main Ash Pond and will ulfimately serve as a secondary storage

facility for bottom agh. The proposed Auxiliary Ash Pond Is being constructed in two phases and this permit covers only
the two phases of that pond, :

5,  COUNTY: Mercer | NEAREST COMMUNITY: Burgin
6.  USGSQUAD NAME: Wilmore LATITUDE/LONGITUDE: 37°47 15" N, 84° 43' 08" W

Revised 11-03



10.

11.

12.

13,

14.

15,

16.

STREAM NAME: Unnamed Trib. fo the Dix River / Herringfon Lake WATERSHED SIZE (in acres): 52

LINEAR FEET OF STREAM IMPACTED:Dam: 741 Feet Reservolr 912 Feef Total: 4653 Feet

DIRECTIONS TO SITE: From interstate 64 at Frankfort, take US 127 South approximately 30 miles fo Harrodshburg, take

KY 152 east approximately 5.2 miles to Burgin, take KY 33 {Pleasant Hill Drive) north 0.5 miles to KY 342 {Curdsville Road),

take KY 342 (Curdsville Road) north 3.2 miles fo Dix Dam Road, take Dix Dam Road east to E.W. Brown Plant Entrance.

IS ANY PORTION OF THE REQUESTED PROJECT NOW COMPLETE? [ ]Yes [XINo Ifyes, identify the

completed portion on the drawings you submit and indicate the date activity was completed. DATE: '

ESTIMATED BEGIN CONSTRUCTION DATE: September 4, 2006

ESTIMATED END CONSTRUCTION DATE: December 31, 2007

HAS A PERMIT BEEN RECEIVED FROM THE US ARMY, CORPS of ENGINEERS? [ Yes No
If yes, attach a copy of that permit.

The U.S. Army Corps of Engineers (USACE} (404) Water Quality Certification was submitted In May, 2006 and is currently under
review. The Kentucky Water Quality Certification (401) is not required for this project.

THE APPLICANT MUST ADPDRESS PUBLIC NOTICE:

(2) PUBLIC NOTICE HAS BEEN GIVEN FOR THIS PROPOSAL BY THE FOLLOWING MEANS:
Public notice in new:spaper having greatest circulation in area (provide newspaper clipping or affidavif)
Adjacent property owner(s) affidavits (Contact Division of Water for requirements.)

(b)___X__YREQUEST WAIVER OF PUBLIC NOTICE BECAUSE:

All activities are located on Kentucky Utilities property and conform to USACE permit requirements,

Contact Division of Watey for requirements,

I'HAVE CONTACTED THE FOLLOWING CITY OR COUNTY OFFICIALS CONCERNING THIS PROJECT:
N/IA

Give name and (itle of person(s) contacted and provide copy of any approval city or connty may have issued.

LIST OF ATTACHEMENTS: Bam Construction Permit Data Sheet, Narrative Repost and Supnport Data,

List plans, profites, or ofher drawings and data submitted, Attach a copy of 2 7.5 minute USGS
topographic map clearly showing the project location,

Auxiliary Ash Pond Phase 1 Pians, Auxiliary Ash Pond Phase If Plans, Auxillary Ash Pond Specifications,

Revised 11-03



17,

18.

I, __Michael Winkler for Kentucky Utilities  CERTIFY THAT THE OWNER OWNS OR HAS EASEMENT
RIGHTS ON ALL PROPERTY ON WHICH THIS PROJECT WILL BE LOCATED OR ON WHICH RELATED
CONSTRUCTION WILL OCCUR (for dams, this includes the arca that would be imponnded during the design flaod).

REMARKS:

I bereby request approvai for cons:truction across or zlong a stream as described in this application and any accompanying
documents. To the best of my knqwledge, al} the information provided is true and correct,

SIGNATURE:

Owner or Agent sign here. (If signed by Agent, a Power of Attorney should be attaebed.)

DATE:

SIGNATURE OF LOCAL FLOODPLAIN COORDINATOR:

Permit application will be returned to applieant if not properly endorsed by the local floodplain coordinator.

DATE:

SUBMIT APPLICATION AND ATTACHMENTS TO:

Floodplain Management Section
bivision of Water
14 Reilly Road
Frankiort, KY 40601

Revised 11-03
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Dam Construction Permit Application

Ash Pond Extension Project - Auxiliary Ash Pond
E.W. Brown Generating Station
Kentucky Utilities
Burgin, Mercer County, Kentucky

1. Project Overview

Currently, the E.W. Brown Generating Station produces two primary coal combustion
products (CCP): fly ash and bottom ash. Both ash products are sluiced to an existing
permitted ash pond adjacent to the plant. The existing pond is expected to reach its design
capacity in the first quarter of 2010. Kentucky Utilities will be operating the plant beyond this
date and, in the interim, will be adding pollution control equipment to all generating units. As
a result, the plant will be producing a third major CCP stream beginning in the third quarter of
2009. At that time, gypsum will be produced at a rate exceeding current ash production
rates.

To accommodate the gypsum and provide continuing operation for the disposal facility,
Kentucky Utilities plans to construct a vertical expansion of the existing (Main) ash pond.
The Main Ash Pond must be taken out of service in order to construct the vertical expansion.
During the interim vertical expansion of the Main Ash Pond, the Phase | Auxiliary Ash Pond
is being constructed to provide storage for three years of sluiced bottom ash and fly ash for
the period from January 2008 until December 2010. Thereafter, fly ash and gypsum will be
sluiced to the expanded Main Ash Pond, and bottom ash will continue to be sluiced to the
Phase Il Auxiliary Ash Pond.

A Dam Construction Permit Application for the Main Ash Pond vertical expansion will be
submitted at a later date and the enclosed Dam Construction Permit Application Data Sheet
and supporting materials is intended to only address the Phase | and Phase Il Auxiliary Ash
Pond. A topographic map illustrating the site location and proposed facility alignment is
included as Figure 1.

2. Site Geology
2.1 Geologic Setting

Available U.S. Geological Survey (USGS) geologic mapping (Geologic Map of the Wilmore,
Kentucky, USGS, 1970) shows the site to be underlain by bedrock belonging to the
Lexington Limestone and Tyrone Limestone Formations, both of which are Ordovician in
age. Figure 2 shows the approximate location of the site on a portion of the Wilmore,
Kentucky, USGS 7 %-Minute Geologic Quadrangle. In the site area, the members of the
Lexington Limestone present include (from top to bottom) the Grier Limestone Member
(Labeled Olg on the mapping), Logana Member (OIll) and Curdsville Limestone Member
(Olc). The Tyrone Limestone (Ot) underlies the Curdsville Limestone Member.
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The Grier Limestone Member consists of light-gray, medium to coarse grained limestone that
is bioclastic, poorly sorted and fossiliferous. Bedding thickness is typically less than one foot
and beds of nodular, fossiliferous limestone with a micrograined calcite matrix are dispersed
throughout.

The Logana Member consists of interbedded limestone and shale in three distinct zones,
although this member grades into the Grier Member in portions of the quadrangle. The upper
zone consists of two to three feet of light-olive-gray micrograined limestone interbedded with
olive-gray to medium-gray shale. The middle zone of five to eight feet of brachiopod coquina
that weathers to a pink-gray color. The lower zone is five to seven feet to interbedded
limestone and shale that is similar to the upper zone.

The Curdsville Limestone Member consists of medium to light-gray, medium to coarse
grained, bioclastic limestone. The lower part is well sorted and locally cross bedded and
grades upward into an irregularly bedded, poorly sorted, fossiliferous limestone. Chert
nodules and silicified fossils are common in the lower part.

The Tyrone Limestone consists of two types of limestone. The first is light-gray to light-olive-
gray cryptograined limestone that contains small areas of clear calcite or “birdseye
limestone:. The second is light-gray to light-brownish-gray cryptograined limestone that
contains small areas of micrograined, calcareous dolomite. In some portions of the
guadrangle, up to three bentonite beds (each up to two feet thick) are found within the
Tyrone. These bentonite layers are often underlain by thin chert layers. Persistent layers of
argillaceous limestone and shale are present in the uppermost ten feet and middle of the
unit.

Structure contours drawn on top of the Tyrone Limestone indicate a general rock strata dip of
approximately 40 feet per mile towards northwest direction. The geologic mapping shows a
graben-type feature immediately downstream of the ash treatment basin embankment, with a
general northwest-southeast trend roughly aligned with the tributary. Several small normal
faults are identified within the graben, resulting in the top of the Tyrone being as much as 50
feet lower within the graben than outside the graben. The mapped faults do not extend into
the areas being considered for the proposed ash treatment basin extension.

2.2. Geotechnical Exploration

FMSM performed rock core borings and test pit excavations to explore subsurface conditions
within the area of the Auxiliary Ash Pond. Thirty-one (31) rock core borings were drilled
within the footprint of the Auxiliary Ash Pond embankment to evaluate bedrock conditions,
and numerous test pits were excavated to observe the bedrock and soil horizons.

Based on the geotechnical exploration, the top of the bedrock surface within the footprint of
the Auxiliary Ash Pond embankment is irregular and unpredictable. Depths to bedrock
varied from one-foot to 21 feet, with the exception of one area where the depth to bedrock
exceeded 44 feet. Rock core samples reveal the underlying bedrock to be predominantly
limestone; light gray in color, cryptograined to fine crystalline grained, with shale stringers,
partings and shaley zones, and hard. In several borings, a layer of shale and bentonite was
encountered ranging in thickness from 1.9 feet to 2.6 feet. The shale is gray in color, silty,
laminated and soft, and the bentonite is greenish-gray in color, laminated and soft.
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Boring layouts and graphical logs of borings are presented on plan sheets BR0O-C000196
through BRO-C-00225

3. Auxiliary Ash Pond Construction

The construction of the Auxiliary Ash Pond is to occur in two distinct vertical phases. Phase |
will consist of constructing a 3,350 feet long starter dike constructed with 3(H):1(V) side
slopes and a 25 feet wide crest at elevation 880 feet. The height of the Phase | embankment
measured from the downstream toe to the crest elevation will be 92.0’. Site preparation for
Phase | will include stripping and grubbing the site of the Auxiliary Ash Pond. The foundation
for the embankment and the pond liner will be treated to minimize the effects of bedrock
defects. Blasting will be performed over approximately 45 acres to rubblize the top 25 feet of
soil and bedrock. A portion of the blasted zone will be excavated and placed as earth and
rock fill within the Phase | Auxiliary Ash Pond embankment. Additionally, an area of the site
approximately 12 acres in size, near the existing dam and under the starter dike, will be
excavated to bedrock and any irregular bedrock features will be investigated and treated as
necessary during construction. A compacted clay layer and a 60-mil Linear Low-Density
Polyethylene (LLDPE) flexible membrane liner (FML) system will be installed on the pond
bottom and along the upstream slopes of the embankment.

By January 2008, Phase | of the Auxiliary Ash Pond will be in operation, and the Main Ash
Pond will be taken out of service, dewatered, stabilized, and regarded to begin the vertical
expansion. All bottom ash and fly ash sluice lines, oil-water separator lines, and other
existing process flows currently flowing to the Main Ash Pond, will be diverted to the Auxiliary
Ash Pond. A new riser structure will be constructed for the Main Ash Pond to provide outlet
control for the expanded Main Ash Pond via two spillway pipes. A principal spillway pipe will
outlet to the existing spillway channel, and a secondary spillway will outlet to the Auxiliary
Ash Pond.

Phase | of the Auxiliary Ash Pond will ultimately provide storage for three years of sluiced
bottom ash and fly ash normally going to the Main Ash Pond for the period from January
2008 until December 2010. Thereafter, fly ash will be sluiced to the expanded Main Ash
Pond, and bottom ash will continue to be sluiced to the Auxiliary Ash Pond. During the
subsequent time period between 2011 and 2013, Phase Il of the Auxiliary Ash Pond dike will
be constructed. The embankment will be raised and expanded to a length of approximately
4,830 feet with downstream gypsum embankment overlays bringing the top of dam elevation
to 900 feet providing additional storage for 20 years of bottom ash produced between 2011
and 2030. The total height of embankment for Phase Il will be 112.0' measured from the
downstream toe of the embankment to the top of dam. During Phase Il an FML will be
welded to the existing FML and extended along the upstream face of the expanded
embankment.

The Auxiliary Ash Pond would be closed in 2030 with a maximum bottom ash surface at an

approximate elevation of 893 feet allowing for three feet of free water and four feet of
freeboard below the final crest elevation of 900 feet.
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4, Design Methodology
4.1. Stability Analyses

Rotational stability analyses were performed on the Phase | and Phase Il embankment
configurations using the UTEXAS4 computer program. The analyses were conducted to
verify the long term stability of the embankment. Soil shear strength parameters used in the
stability analyses were selected based on the different types of material to be incorporated
into the embankment, the results of consolidated-undrained triaxial tests with pore pressure
measurements or direct shear tests, and experience with CCP materials on similar projects.
The shear strength parameters used in the analyses along with graphical results are
presented on drawings BR0O-C-00226 and BR0-C-00227

4.2. Hydrologic Analyses

The hydrologic design conditions associated with the Auxiliary Ash Pond construction are
slightly different than the typical dam design scenario. As previously described, the Auxiliary
Ash Pond will be constructed in phases and the proposed riser structure for the Main Ash
Pond will allow discharges from the Main Ash Pond to either flow to the Auxiliary Ash Pond
or to the existing Main Ash Pond spillway channel. The flow pathway in the Main Ash Pond
Principal Spillway will be selected via gate controls in the new riser structure. The
Emergency Spillway for the Main Ash Pond will be maintained as a separate offsite flow
pathway and cannot contribute to the Auxiliary Ash Pond.

For design purposes, the controlling hydrologic condition could occur at a number of time
frames during Phase | or Phase Il of the Auxiliary Ash Pond construction and with Main Ash
Pond Principal Spillway discharges either directed to the Auxiliary Ash Pond or existing
spillway channel. With the variety of different combinations available, the conservative
design approach is to assume each pond is at its maximum design life with minimum
retarding pool when the design storms are applied. Additionally, it was assumed the outflow
of the Principal Spillway from the proposed Main Ash Pond would be opened only to the
Auxiliary Ash Pond at the time. Lastly, the plant was assumed to be in operation with full
process flows applied to each respective pond. These assumptions resulted in two design
scenarios.

Scenario 1 assumes the Auxiliary Ash Pond is at the end of its Phase | lifespan and has a
constant inflow from plant processes of 11.7 cfs. The Main Ash Pond is also assumed to be
at the end of its lifespan and have an additional plant process inflow of 15.5 cfs. With the
secondary spillway pipe between the Main and Auxiliary Ash Pond in operation, the net result
is a baseflow of 27.2 cfs through the Auxiliary Ash Pond before the design storms are
applied. Design storms were routed through both the Main Ash Pond and Auxiliary Ash
Pond watersheds into each of the respective ponds. Outflow from the Main Ash Pond
Principal Spillway was directed to the Auxiliary Ash Pond and any outflow from the Main Ash
Pond Emergency Spillway was directed offsite.

Scenario 2 is similar to Scenario 1, but the Auxiliary Ash Pond is assumed to be at the end of
its lifespan during Phase Il. Again, design storms were routed through both the Main Ash
Pond and Auxiliary Ash Pond watersheds into each of the respective ponds. Outflow from
the Main Ash Pond Principal Spillway was directed to the Auxiliary Ash Pond and any outflow
from the Main Ash Pond Emergency Spillway was directed offsite.
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For both Scenarios, the hydrologic characteristics and storm routing data for the Main Ash
Pond were based on preliminary geometric design data and the assumption that the
emergency spillway would be the same configuration as used in the Phase Il Auxiliary Ash
Pond (dual 10’ x 4; reinforced concrete box culverts). The elevation of the emergency
spillway for the Main Ash Pond was set using the routing of the Principal Spillway
Hydrograph for the respective watershed.

Ordinarily the U.S. Department of agriculture SITES computer application would be used to
analyze dam structures, but in this case to accomplish the complex hydrologic routing
required to model each of these scenarios, the U.S. Army Corps of Engineers Hydrologic
Engineering Center Hydrologic Modeling System (HEC-HMS v 3.0.1) software package was
used. A digital version of the model is included on a CD in Appendix D of this report.

The Kentucky Division of Water (KDOW) Engineering Memorandum No. 5 guidelines for a
Class ‘C’ structure were used to select design storms for the analyses. The design
guidelines also conform with Chapter 21, Section 4 of the “SCS national Engineering
Handbook” (NEH4) and the USGS TR-60 publication for “Design of Earth Dams and
Reservoirs”.

The procedures outlined in NEH4 were used to manually calculate the Principal Spillway
Hydrograph (PSH), Emergency Spillway Hydrograph (ESH), and Freeboard Hydrograph
(FBH) for each of the ash ponds. Sample calculations that follow the NEH4 procedures are
included in Appendix B.

In order to route the PSH, ESH, and FBH events through the ash ponds for the two
scenarios, stage-discharge rating curves had to be calculated for each of the Principal
Spillway and Emergency Spillway structures in each ash pond. The design was an
interactive approach accomplished by developing an Excel spreadsheet and varying the
HEC-HMS model inputs. The Principal Spillway Riser structures were designed using
overflow weir equations and pipe culvert discharge rating curves for the outlet pipes.
Emergency spillway structures were initially designed using normal depth calculations for
trapezoidal and rectangular channels, then later refined using a hydraulic model developed
using the U.S. Army Corps of Engineers Hydrologic Engineering Center River Analysis
System (HEC-RAS v 3.1.3). The HEC-RAS model is included digitally on the CD in Appendix
C. Rating curve calculations are also included in Appendix A.

The results of PSH routing were used to set the Emergency Spillway elevations for each
scenario. For Phase | of the Auxiliary Ash Pond, the Emergency Spillway elevation was set
just below the predicted peak elevation for the PSH. Since this spillway is located in a rock
cut condition and verification of the elevation against the 100-year 6-hour storm event
predicts no emergency spillway flow, this meets the minimum design requirements specified
in KDOW Memorandum No. 5. The results of the PSH routing are included on the summary
of results sheets in Appendix A. The discharge values for the PSH were comparable to the
process base flows and did not greatly increase the pool elevation. Consequently, the total
drawdown period for the PSH back to the base flow condition was substantially less than 10
days.

The ESH was applied to the HEC-HMS model to determine the dimensions of the emergency
spillway. The FBH was applied to verify the spillway’s adequacy compared to the top of dam
elevation. The routing of the FBH resulted in emergency spillway discharge values less than
200 cfs. The emergency spillways were designed to have a minimum capacity of 200 cfs
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without overtopping the dam embankment as required by KDOW Memorandum No. 5 and
TR-60. Results from both the ESH and FBH routings are included on the summary of results
sheets in Appendix A and on the flood routing summaries printed on sheets BR0-C-00194
and BR0O-C00312 of the plans.

4.3. Auxiliary Ash Pond Principal Spillway Pipe Network

The principal spillway structure for the Auxiliary Ash Pond will discharge through a 30-inch
concrete pressure pipe (CCP) that running approximately 240-feet in length through the dam
embankment. The 30-inch CCP connects to an HDPE pipe network that runs along the toe
of the embankment approximately 3200-feet to the existing Main Ash Pond discharge
channel. A profile of the pipe discharge system is presented on plans BR0-C-00182 and
183.

To adequately design the HDPE pipe network a hydraulic model was developed using the
Haested Methods StormCad v 5.5 computer application. The model calculates the energy
and hydraulic grades along the pipe network. The selected design criteria was for the pipe
system to not surcharge (no pipe inlets submerged) during the 10-year, 24-hour storm event
runoff, and the flows to remain in the system (no flow out of the manholes) during the 100-
year, 24-hour storm event runoff. Appendix B includes an output summary from the
StormCad model and a digital version of the model is included on the CD in Appendix C.
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FMSM Engineers

EW Brown Ash Pond Expansion
Drainage Analysis

Calculated By: Erman Caudill
Date: 6/22/06

This document outlines the development of the Principal Spillway Hydrography, Emergency
Spillway Hydrograph ESH (a.k.a Standard Discharge Hydrograph SDH), and the Freeboard
Hydrograph FBH. Procedures and methodology outlined in the KY Dam Regulations, KY
Division of Water Engineering Memo No. 5, and NEH4 Ch. 21 are used.

System Schematic

Secondary Spillway  Riger Main
Ash
Auxiliary Pond
Ash
Pond
l Principal Emergency
Spillway Spillway
Emergency  pyingipa
Spillway Spitiway

Watershed Parameters
Main Pond
Drainage Area = D.A. = 115 acres
SCS Curve Number = CN = 95 (1-day basis)
Time of Concentration = T, = 15 min. = 0.25 hr.
Auxillary Pond
D.A. =52 ac.
CN =95
Te =15 min.

Rainfall & Climate Data

100-Year 6-Hour Precip. = Pigs = 4.53"

100-Year 24-Hour Precip. = Pigo 24 = 6.24”

100-Year 10-Day Precip. = Pipg 100 = 10.49"

Probable Maximum Precip. = PMP = 28” (based on 6-hr duration and 10 mi® area)
ESH Depth = P1on,e+0.26(PMP-P1QDIE) =10.6"

FBH Depth = PMP = 28.0"

Average Annual Precipitation = P, = 48.87"
Average Annual Temperature = T, = 55.0° F

Source: Rainfall = NOAA Atlas 14, Danville station; PMP = NOAA Hydro Report 51, Climate:
NCDC Climate Normal for KY, Danville station
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FMSM Engineers

Calculaiions

Climate Index:
o 21007, 100(48.87)

@) 5r

10-Day CN Adjustment:
CN‘leay: 95 CN10.Day": 90 per NEH4 Tab[e 21 .2

=1.62

Quick Return Flow (QRF):
Ci= 1.62 > QRFmin = 7.08 csm per NEH4 Table 21.4

ft3
2

Main Ash Pond QRF,, =7.08¢csm=7. 08—9—13 —7 08————(1 15)ac = 1.27 cfs

mi? mi* 640ac

ft3
Auxillary Ash Pond QRE,;, =7.08csm =7.08- 22 7 082 (s2ac =0.58 cfs
mi® 640ac
Baseflow:
Main Ash Pond = 15.45 c¢fs  Auxillary Ash Pond = 11.7 cfs
Direct Runoff:
(P-0.28) 1000

Q= 5108S S N —-10 = 8,4, =0.526 > 8§, =1.111
Q100,24 (P100,24 =6.24") = Q) =5.65" QlGG,lOd (Pmo,md =1049")=Q,, =9.27"
Qpsy (Prgy =10.6") =10.0" Qmpy (Pegy = 28") =27.4"
Quozs _ 565 _ o (1
Q;oo,wd 9.27

Areal Adjustments
Area <10 mi* > No areal adjustment.

Channel Losses:
Ci> 1 - No channel loss adjustment.

Principal Spillway Hydrograph:

Serial = 5 from NEH 4 Table 21.9 using Q+/Q, = 0.81

PSH Ordinates = NEH 4 Table 21.10

To get PSH in cfs:

Units are ¢fs / (AQqp): Main Pond AQqo = 1.67 Auxillary Pond AQq; = 0.75
QRF.:, is added to all PSH values

ALX20040691. NEHS Caloulations.doc



FMSM Engineers

Baseflow is routed separately

Emergency Spilliway Hydrograph:

Hydrograph Family = 1 from NEH 4 Fig. 21-3 using CN = 85 and Pggy = 10.6”
T, = 5.85” from NEH4 Fig. 21.4

T,=07T, > To=0.25, T, = 0.175 hours

o 238 _q34 L] s3so7=Ze 38463
T, 0.175 T, P 736 36
REV

_ 4844

r

Main Ash Pond g, = 5635.2 Auxillary Ash Pond q,=242.0

D
ESH ordinates - NEH 4 Table 21.17
To get time in hours, use T, and multiply by #/T, ordinates
To get ESH in cfs, multiply gJ/qp by Qg where Q = Qesw
Main Pond Qg =10(535.2) = 5352
Auxillary Pond Qq,=10(242.0) = 2420

Freeboard Hydrograph:
Same procedure as ESH determination, but Peey=28" and Qpgy=27.4"

T, = 5.80" from NEH4 Fig. 21.4
Tp= 07T, > Te=0.25, T, =0.175 hours

Lo39 i3 |L| cssnr=fo-32 016
I, ) 36 36

T, 0.175 .,
484 4 . )
s = ik Main Pond g, = 530.7 Auxillary Pond g,=239.9

£
FBH ordinates - NEH 4 Table 21.17
To get time in hours, use T,” and multiply by t/T,, ordinates
To get FBH in cfs, multiply q./q, by Qg, where Q = Qgy
Main Pond Qq=27.4(5630.7) = 14541.2
Auxillary Pond Qq,=27.4(239.9) = 6573.3

ALX2004069% NEH4 Calculations.doc



spesojen ydesBoIpAH fenuelny 690¥00ZX

(sAep) awi]
0l 8 9 4 4 0

S e L : 3 ; : ; L i L
el ke e il S e 75 W1 B 5 W w f vh I M A & B M B m A m B @ oo omom e L ! u.lﬂﬂi@lrunlﬂ.-a!.nnn.».i!nnnu!nninO
-em

e,

h 0c

T i or
i
5
&

o T - v 09

molu| ydeiBolpAH Aemijidg redioupid \
il g ] @seUd puod Usy Aelixny

|
o
(e n]
(sy0) ab1eyosiq

e e 001
........ 0zl
mopu; ydeiBoipAH Aemyids rediound
puod sy Wep o
e — opl
S e : 031

sydelBboipAY Aemjjidg jedioung

slsauiBug WSINL



cl oL

six'sofen ydelBoIpAH {ENUBINL"690F00ZX TV

{sinouy} awy

ool

002

00g

mopuy ydesBouphH Aemipdg Aousbiswg
11 9 1 8seuUd puod Usy Arefixny

~+ 0ov

005

009

002

-+ 008

mopu; ydelbolphAH Aemipds Aousbiawg Q

puod usy Uiy S}

006

slaauibug WSINL

gook

sydelboipAY Aemijidg AsusBiewig

(s10) abBleyosiq



4"

spesoien ydesBoipAH [enuBN " 690F00ZX T

{sinou) aw |

o] ¥ P4 0
: ; : — 0
r ® ’
3 ¥
LY
- 7
I - — - £ 008
u 2
Y &
2 2
u &
LI |
- Sy w 0004
By
moju} ydeifolpAH plecgaai o
I '8 | @SBUd pPUCd Ysy Aegixny g
5
00sL 3
[1:]
F)
L
e 000z
mopu; ydeaboipAH pleoqgsald
puod ysy uiey
S e ) 0057
000¢g

slzowbul NSINL

sydelboipAH pieogoaai]



FMSM Engineers

Trapezoidal Channel Rating Calculations

W
~ 7
1 = A 1
Z dv Z
b

Manning's "n” value 0.04

Side slopes - Z 0.5

Bottom Width - b 8 ft

Bottom Slope - S, 0.01 ftAt

Stage - d A Wp
(feet) (7 (ft)

0.0 0.0 8.0
0.1 0.8 82
0.2 1.6 8.4
0.3 2.4 8.7
0.4 3.3 8.9
0.5 4.1 9.1
0.8 5.0 9.3
0.7 5.8 9.8
0.8 6.7 9.8
0.9 7.6 10.0
1.0 85 10.2

{ Continues )

JALX2004069..\Rating Curve Data.xis

2 i
0=+ 4ris i
»n

A=bd +zd* W =5+ 2zd
R = 4 _ _bd + zd*
W, bw2dz?+1
T, = ydS
v o 2
A
Discharge

R Q

(ft) (cfs)
0.000 0.0
0.098 0.0
0.192 0.1
0.282 0.2
0.369 0.6
0.452 1.0
0.533 1.8
0.611 2.7
0.686 3.9
0.760 5.4
0.830 7.3



Rectangular Channel Rating Calculations

REF. 1)

Manning's "n" value

Bottom Width - b
Bottom Slope - S,

Stage - d
(feet)
0.0
0.1
0.2
0.3
0.4
0.5
0.6

- 0.7
0.8
0.9
1.0
{ Continues )

o = 1':9 AR “ﬁ"soi"

A =bd Wp =©b+ 2d

R A bd

» b + 2d
T, = ydS
vy o= 2.
A
0.012
0.005 ft/ft
Discharge

A Wp R Q
(f)) (ft) (Ft) (cfs) -
0.0 8.0 0.000 0.0
0.8 8.2 0.008 0.0
16 8.4 0.190 0.2
2.4 8.6 0.279 0.5
3.2 8.8 0.364 1.2
4.0 9.0 0.444 2.3
4.8 9.2 0.522 3.8
5.6 9.4 0.596 5.8
8.4 0.6 0.667 8.3
7.2 9.8 0.735 11.4
8.0 10.0 0.800 15.0

.M X2004068,.\Rating Curve Data.xls

FMSM Engineers
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Hydrologic and Hydraulic Analysis EW Brown Ash Pond
Auxillary Ash Pond Phase 1 - H&H Data Sheets FMSM Engineers

Geometric Design Data

LX2004088

':I*'ype of Structure
Top of Dam Elevation

Emergency Spillway
Configuration

Spillway Elevation

Principal Spillway
Configuration
Top of Riser Structure
Top of Gate Opening Elev.
(Bottom of Slab)
Principal Spillway Elev.
Stoplog Gate Width
Stoplog Width
Max. Stoplog Elev.
Operational Stoplog Elev.

Principal Spiilway Quflet

Ciass "C" Earth Dam

880.0°

Trapezoidal 8' x 1H:2V
Side Slopes
876.0'

Riser Struciure
900.0" Top of Dam Phase I}

899.34'

B73.0°
4.0
3.0

806.0

873.0'

30% Concrete Pressure

Configuration Pipe Outlet
Primary Qutlet Pipe invert 870.0"
Primary Outlet Pipe Slope 1.0%
Primary QOutlet Pipe Length 200.0'
Stage-Storage-Discharge Data
Reiarding Total
Stage Storage Discharge
(feet) (ac-t) {cfs)
873.0' 0.0 0.0
874.0f' 257 8.3
875.0' 53.8 26.3
876.0' 81.8 48.3
877.0¢ 109.8 71.8
878.0' 137.8 119.8
879.0' 165.9 187.5
880.0' 193.9 308.7

LX2004059\ Resuils_Summary.xls
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Hydrologic and Hydraulic Analysis
Auxitlary Ash Pond Phase 1 - H&H Data Sheets

Operational Data

Watershed Data
Drainage Area

Runoff Curve Number {1-Day Basis)
Time of Concentration

Rainfall - Climate Data
100-Yr 6-Hour Precipitation
100-Yr 24-Hour Precipitation
100-Yr 10-Day Precipitation
Probable Maximum Precipitation (PMP)
Emergency Spillway Hydrograph
Precipitation Pesn
= Pypos + 0.26(PMP-Pyo56)
Freebeard Hydrograph Precipitation
PFEH = PMP
Average Annual Precipitation
Average Annuai Temperature

NEH4 / TR-60 Analysis Parameters
Calculated Climate Index
Minimum Quick Return Flow

Process Baseflow

Pond Performance

52 acres
0.081 sg-mi
95

0.05 hours
3.0 minutes

4.53"
6.24"
10.49"
28"

10.6"

28!!

48.87"
55°F

1.82

7.08 cfs / sg-mi

1.27 cfs

14.7 cfs

144.0 cfs / sg-mi {csm})

EW Brown Ash Pond

FMSM Engineers
LX2004069

Normal Pool without Baseflow
Normal Pool with Baseflow
Emergency Spillway Elevation

Principal Spillway Hydrograph {(PSH)
Peak Eiev. (EMAX)
P.S. Discharge
E.S. Discharge

Emergency Spiliway Hydrograph (ESH)
Peak Elev. (EMAX)
P.S. Discharge
E.S. Discharge

Freeboard Hydrograph (FBH)
Peak Elev. (EMAX)
Freeboard
P.S. Discharge
E.S. Discharge
Alternate Calculation
TR-60 Min, Aux. Discharge
Max. Peak Elev.
Min. Freeboard

LX2004069\..Results_Summary.xls

873.0¢
875.04'
876.0°

876.03
48,54 cfs
0.45 cfs

876.48'
52.49 cfs
7.41 cfs

878.598'
1.41'
64.67 cfs
100.88 cfs

200 cfs 3.88' Depth

879.68
0.32'

SCS Type |l
100-Year, 6-Hour

875.63'
40,14 cfs
Ocfs

20f2



Hydrologic and Hydraulic Analysis
Auxillary Ash Pond Phase 2 - H&H Data Sheets

Geometric Design Data

Type of Structure
Top of Dam Elevation

Emergency Spillway
Configuration

Spillway Elevation

Principal Spillway
Configuration
Top of Riser Structure
Top of Gate Opening Elev.
(Bottom of Slab)
Principal Spillway Eleyv.
Stoplog Gate Width
Stoplog Width
Max. Stopiog Elev.
Operational Stoplog Elev.

Principal Spillway Outlet

Class "C" Earth Dam

900.0'

Dual 10' x 4' RCBC
896.5'

Riser Structure

900.0' Top of Dam

889.3¢'

804.0
4.0
3.0

894.00

894.0'

30" Concrete Pressure

EW Brown Ash Pond

FMSM Engineers
LX2004068

Configuration Pipe Outiet
Primary Outlet Pipe invert 870.0'
Primary Outlet Pipe Slope 1.0%
Primary Outlet Pipe Length 200.0'
Stage-Storage-Discharge Data
Retarding Total
Stage Storage Discharge
{feet) (ac-ft) (cfs)
894.0' 0.0 0.0
895.0¢ 34.7 12.4
896.0' 69.3 3561
897.0' 104.6 834
898.0' 138.9 198.2
8299.0' 175.9 350.0
900.0' 211.9 501.7

LX2004068\..Results_Summary.xis
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Hydrologic and Hydraulic Analysis
Auxillary Ash Pond Phase 2 - H&H Data Sheets

Operational Data

Watershed Data
Drainage Area

Runcff Curve Number (1-Day Basis)
Time of Concentration

Rainfalf - Climate Data
100-Yr 6-Hour Precipitation
100-Yr 24-Hour Precipitation
100-Yr 10-Day Precipitation
Probable Maximum Precipitation (PMP)
Emergency Spillway Hydrograph
Precipitation Pesx
= Piogg + 0.26(PMP-Pyg6)
Freeboard Hydrograph Precipitation
PFBH = PMP
Average Annual Precipitation
Average Annual Temperature

NEH4 / TR-60 Analysis Parameters
Calculated Climate [ndex
Minimum Quick Return Flow

Process Baseflow

Pond Performance

52 acres
0.081 sg-mi
95

0.05 hours
3.0 minutes

4,53"
6.24"
10.49"
28"

10.6"

28!?

48.87"
55°F

1.62

7.08 cfs / sg-mi

1.27 cfs

11.7 cfs

144.0 cfs / sg-mi (csm)

EW Brown Ash Pond

FMSM Engineers
LX2004069

Normal Pool without Baseflow
Normaj Pool with Baseflow
Emergency Spiliway Elevation

Principal Spiliway Hydrograph (PSH)
Peak Elev. (EMAX)
P.8. Discharge
E.S. Discharge

Emergency Spillway Hydrograph (ESH)
Peak Elev. (EMAX)
P.S. Discharge
E.S. Discharge

Freeboard Hydrograph {(FBH)
Peak Elev. (EMAX}
Freeboard
P.S. Discharge
E.S. Discharge
Alternate Calculation
TR-60 Min. Aux, Discharge
Max. Peak Elev.
Min. Freeboard

L.X2004069\..Results_Summary.xis

8040
895.65'
896.50'

896,40
54,29 cfs
0 cfs

896.73'
61.66 cfs
8.83cfs

898.05'
1.95'
100.74 cfs
106.34 cfs

200 cfs 2.35' Depth

898.85
1.15'

SCS Type 1l
100-Year, 6-Hour

896.12'
41,13 cfs
0 cfs

20f2



Hydrologic and Hydraulic Analysis

Main Ash Pond - H&H Data Sheets

Geometric Desigh Data

Type of Structure
Top of Dam Elevation

Emergency Spillway
Configuration
Spillway Elevation

Principal Spillway
Configuration
Top of Riser Structure
Top of Gate Opening Elev.
(Bottom of Slab)
Principat Spitlway Elev.
Stoplog Gate Width
Stoplog Width
Max. Stoplog Elev.
Operational Stoplog Elev.

Principal Spillway Outlet

Configuration

Class "C" Earth Dam

962.0°

Duat 10'x 5’ RCBC

957.7'

Riser Structure

962.0'
961.34'

956.0'
4.0
3.0

956.0'

8956.0'

30" Concrete Pressure
Pipe OCuilet + 30" CPP 1o

Top of Dam

EW Brown Ash Pond

FMSM Engineers
LX2004088

Auxitlary Pond
Primary Outlet Pipe Invert 892.5'
Primary Outlet Pipe Slope 1.0%
Primary Outlet Pipe Length 200.0¢
Secondary Outlet Pipe Invert B95.0'
Secondary Qutlet Pipe Slope 0.45%
Secondary Outlet Pipe Length 550.0'
Stage-Storage-Discharge Data
Retarding Total
Stage Storage Discharge
(feet) {ac-ft) (cfs)
956.0' 0.0 0.0
957.0¢ 106.9 12.4
958.0" 213.8 43.6
959.0 321.7 143.7
960.0' 429.7 292.9
961.0¢ 538.8 477 .1
962.0¢ 647.9 687.2

LX2G0405%\. . Results_Summary.xis

1of2



Hydrologic and Hydraulic Analysis

Main Ash Pond - H&H Data Sheets

Operational Data

Watershed Data
Drainage Area

Runoff Curve Number (1-Day Basis)
Time of Concentration

Rainfall - Climate Data
100-YT 6-Hour Precipitation
100-Yr 24-Hour Precipitation
100-Yr 10-Day Precipitation
Probable Maximum Precipitation (PMP)
Emergency Spillway Hydrograph
Precipitation Pesn
= Pioos + 0.26(PMP-Pypp6)
Freeboard Hydrograph Precipitation
PFEH = PMP
Average Annual Precipitation
Average Annual Temperature

NEH4 / TR-60 Analysis Parameters
Calculated Climate index
Minimum Quick Reiurn Flow

Process Baseflow

Pond Performance

115 acres
0.180 sg-mi
95

0.05 hours
3.0 minutes

4'53"
6.24"
10.49"
28"

10.6"

28}!

48.87"
B5°F

1.62

7.08 cfs / sg-mi (cem)
1.27 cfs

15.45 cfs

86.0 cfs / sg-mi {csm)

EW Brown Ash Pond

FMSM Engineers
LX2004069

Normal Pool without Basefiow
Normal Pool with Basefliow
Emergency Spillway Elevation

Principal Spiliway Hydrograph (PSH}
Peak Elev, (EMAX)
P.S. Discharge
E.S. Discharge

Emergency Spiliway Hydrograph (ESH)
Peak Elev. (EMAX)
P.S. Discharge
E.S. Discharge

Freeboard Hydrograph {FBH)
Peak Elev. (EMAX)
Freeboard
P.S. Discharge
E.S. Discharge
Alternate Calculation
TR-60 Min. Aux. Discharge
Max, Peak Elev.
Min. Freeboard

LX2004069\, .Results_Summary.xls

956.00'
957.10°
957.70'

957.682'
31.74 cfs
0 cfs

957.93
34.89 cfs
6.57 cfs

89598.19'
287
71.01 cfs
100.69 cfs

200 cfs

860.05
1.95'

SCS Type 1]
100-Year, 6-Hour
957 4%
25.78 cfs
Dcis

2.35

20of2



Appendix B

Auxiliary Ash Pond
Principal Spillway Pipe
Network Hydraulic Data



Analysis Resulis
Scenario: Principie Spillway Hydrograph

Title: EW Brown

Project Engineer: Fuller Mossbarger Scott & May Engineers Inc
Project Date: 05/25/06

Comments:

Scenaric Summary

Scenaric Principie Spillway Hydrograph
Physical Properties Alternat Base-Physical Properties
Catchments Aliernative Base-Catchmenis

System Flows Alternative  Principie Spiliway Hydrograph
Structure Headlosses Alters Base-Structure Headlosses
Boundary Gonditions Altern Base-Boundary Conditions
Design Constrainis Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost

User Data Alternative Base-User Data

Network Inventory

Number of Pipes iz Number of Inlets

~ Gircular Pipes: 12 - Grate Inlets:

- Box Pipes: 0 - Curb Inlets:

- Arch Pipes: 0 - Combination [nlets:
- Vertical Elliptica Pipes: 0 - Siot Inlets:

- Hotizantal Eliiptical Pipes: 0
Number of Junctions 11
Number of Outlets 1

- Generic Inlets:

- Grate Inletfs in Dijch:

- O 0O 0O o O =

Circular Pipes Inventory

20 inch
Total Length

1,988.00 ft
3,482.00 ft

36 inch

$,464.00 ft

Generic Inlet Inventory

Defaul: 100% 1

infet elements for network with outlet: 435+80.64

Label Iniet Total  Total Total Bypass Caplure HydraulicHydrauiic GravityHeadloss
Systemntercepte®ypassedlarget Efficiency Grade Grade Element Method
Fiow  Flow Flow {%) Line In Line QuiHeadloss
(cfs} {cis) (cts) {ft) (ft) {1ty
401+00 Genetic Default 1 55.00 0.00 0.00 N/A 100.0 873.06 873,06 0.00 Absoluf
Junction elements for network with outtet: 4354+80.64
Label HydrauficHydraulic GravityHeadioss System System System System  Systermn Systern
Grade Grade Eiement Method AdditionalKnown Rational InfensityFlow Time CA
Line In Line QuitHeadioss Flow Fiow Flow  {n/hr) (min) (acres)
@ @ (cfs)  (cts) {cfs)
403+44,36 864,76 864.76 0.00 Absolut 0.00 55.00 0.00 0.00 535 0.00
405460 859.29 853.29 0.00 Absolut 0.00 55.00 0.00 0.00 554 0.00
411+37 Bh0.35 B8h0.35 0.00 Absolut .00 55.00 0.00 0.00 6.40 0.00
414400 843.74 843.74 0.00 Absolut 0.00 55.00 0.00 0.00 6.68 0.00
415450 840.03 840.03 0.00 Absolut 0.00 55.00 0.00 0.00 B84 0.00
416494 836.41 836,41 0.00 Absolut 0.00 55.00 0.00 0.00 68.99 0.00
420+89 826.71 826.71 0.00 Absolut 0.00 55.00 0.00 0.00 7.41 0.00
426+08 824.05 824.05 0.00 Absolut C.00 55.00 0.00 0.00 8.47 0.00
428+50 822,82 B22.R2 0.00 Absaolut 0.00 55.00 0.00 0.00 8.96 0.00
432+28 820,87 B820.87 0.00 Absolut c.c0 55.00 0,00 0.00 9.73 0.00

Title: EW Brown _
iA..Ah and h desigmsiormcadieuxpondriser.stm
06/22/06 07:12:23 PM

@ Haestad Methods, Inc.

Project Engineer: Fuller Mossbarger Scott & May Engineets Inc
Fulier Mossbarger Scott & May Engineers inc

37 Brookside Road Woaterbury, CT 06708 USA

+1-203-755-1666

StormCAD v5.5 [5.5003]
Page 1 of 2



. Analysis Results
Scenario: Principle Spiliway Hydrograph

Junction elements for network with ouflei: 435+80.64

Label  HydraulicHydraulic GravityHeadloss System SystemSystem Systerm  System Systern
Grade Grade Element Method AdditionalKnownRational intensityFlow Tima CA
Ling In Line OutHeadioss Flow Flow Flow (in/hry  {min} (acres)
(ft) () (£t} (cts)  (cfs) (cfs)

435+68 B18.88 818.88 0.00 Absoiut 0.00 55.00 0.00 0.00 10.42 0.00

QOutlet: 435480.64

Label HydraulicHydraulic Gravily System SystemSysterm System Syslem System
Grade Grade ElementAdditionalkKnown Rationai IntensityFlow Time CA
Line in Line OuiHeadloss Flow Flow Flow  (in/hry  (min} {acres)
(it} {f) {it) {cis)  (cfs) (cfs)

435+80.64 816.37 816.37 0.00 0.00 55.00 0.00 0.00 10.45 0.00

Pipe elements for network with outiet: 435+80.64

Labet Section SectionLength NumbeCanstructedEnergy Tota! AverageUpstreaownstreamiydraulicHydraulic

Shape Size (#) of Slope  Slope SystemVelocity Invert invert Grade Grade
Sections  (ft/f1} (f/fty Flow {ft/s) Elevation Etevation Line In Ling Out
{cfs) (t) () uH {m

Pipe1 Circular 36 inct 15.00 1 0.006667 006312 55.00 9.48 B816.47 816,37 818.88 818.70
Pipe2 Circular 36 incti38.00 i 0.005088 005265 55.00 8.19 818.19 816.47 820.87 818.88
Pipe3 Gircular 36 inct179.00 1 0.005092 005114 55.00 8.20 B820.12 B18.19 822.8B2 B820.87
Piped Circular 36 inck!42.00 1 0.005124 005110 55.00 8.24 82136 B820.12 B824.05 B22.82
Pipe5 Circular 36 incti20.00 1 D0.005077 005085 55.00 817 B824.00 821.36 826.71 824.05
Pipe& Circular 30 inchi95.00 i 0.024051 019813 55.00 15.78 B834.00 B24.50 83641 B525.98
Pipe7 Circular 30 inct 45.00 1 0.024966 015635 55.00 16,00 B37.62 B834.00 B840.03 835.55
Pipe8 Circular 30 inct 51.00 1 0.024967 024929 55.00 15.83 B41.39 B837.62 843.74 B840.03
Pipes Circular 30 inch'65.00 1 0.024943 020708 55.00 15.82 B48.00 B41.39 850.35 B843.06
Pipe10 Circular 30 incti78.00 1 0.010381 015289 55.00 11.20 B854.00 B848.00 859.23 850.35
Pipet1 Circular 30 inch:16.00 1 0.038935 025801 55.00 1B.B6 BG2.41 85400 864.76 859.29
Pipe12 Circutar 30 inct:38.00 1 0.015084 017636 55.00 11,20 B70.00 B866.4%1 873.06 B86B.76

Tifle: EW Brown Project Engineer: Fuller Mossbarger Scott & May Engineers nc
jA..Ah and h designistormecadiauxpondriser.stm Fuller Mossbarger Scott & May Engineets Inc StormCAD v5.5 {5.5003]
06/22/06 07:12:23 PM @ Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 2 of 2



Profile
Scenario: Principle Spillway Hydrograph

Profile: Auxillary Pond

Scenario: Principle Spillway Hydrograph
940.00 ; :

- 940.00
930.00 e 1 930.00
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*I‘Q'Jw' =
QE»—umO
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35E582 sS850 | sp8ef oudhed
880.00 BEToED QoI5| 8RFe YT ESTS - - 880.00
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n - QT E3Rg oFougQ IHEErn re =
o s gTYa oYpgIoe oo™ ¥ Elzvation (ft)
870.00 ‘ S (e R N 5 SN e + 870.00
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0.005077 ft/t 36 inch| 8.00 fi
605124 i/ 0.0 8 inch 15.0
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0.008867 fip
401400 403+00 405400 407400 409400 411400 413+00 415400 417400 s t'41?§)00 421400 423+00 425400 427+00 429400 431+00 433400 436+00
ation

Title: EW Brown Project Engineer: Fuller Mossbharger Scott & May Engineers Inc
F\..Ah and h design\stormeadiauxpondriser.stm Fuller Mossbarger Scott & May Engineers tnc StormCAD v5.5 [5.5003]

06/22/06 07:10:42 PM ® Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of t



Appendix C

Digital Data (CD)
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Sheet No. Description Revision No. Sheet No. Description Revision No. Sheet No. Description Revision No.
General Arrangement Embankment & Liner cont'd Engineering cont'd
BRO-C-00101 Cover Sheet A B C H BRO—-C-00148 Cross Sections — Phase | Embankment A 9 F H BRO~-C-00197 [MAP 2] {Plan View — Boring Layout A B C
BRO~-C~00102 Index of Sheets and Revisions A B ¢ D £ H BRO—-C—00149 Cress Sections — Phase | Embankment A c F H BRO-C~00198 [MAP 31 [1Plan View — Boring Layout A B C
BRO~C-00103 General Notes A B C H BRO—-C—-00150 Cross Sections — Phase | Embankment A C F H BRO~-C-00199 [MAP 4] 1Plan View — Boring Layout A B C
BRO~C-00104 Plan View — Project Setting Sheet (17=300") A B C H BRO-C—-00151 Cross Sections — Phase | Embankment A C F H BRO—-C—~00200 [MAP 5] |Plan View — Boring Layout A B C
BRO-C~-00105 Plan View — Map Key (17=300°) A B C H BRO—-C-00152 Cross Sections — Phase | Embankment A [ F H BRO—-C~00201 [MAP 6] (Plon View — Boring Layout A B C
BRO--C—-00106 [MAP 1] lExisting Conditions and Baseline Layout (1"=100") A c BRO—-C-00153 Cross Sections — Phase | Embankment A c F H BRO- 00202 Logs of Boring — Auxiliory Pond (BA) A c
BRO~C—~00107 [MAP 2] |Existing Conditions and Baseline Layout (1"=100") A c BRO—C—00154 Cross Sections — Phase | Embankment A c F H BRO—C—00203 Logs of Boring — Auxiliory Pond (BA) A c
BRO-C-00108 [MAP 31 |Existing Conditions and Baseline Layout (17=100") A C BRO—-(C—-00155 Cross Sections — Phase | Embankment A C F H BRO~C—-00204 Logs of Boring — Auxiliory Pond (BA) A B ¢C
BRO—-C—-00109 [MAP 4] |Existing Conditions and Baseline Layout (1"=100") A B ¢C H BRO—-C—00156 Cross Sections — Phase | Embankment A c F H BRO—-C-00205 Logs of Boring — Auxiliary Pond (BA) A C
BRO-C—00110 [MAP 5] |Existing Conditions ond Boseline Layout (1"=100") A C BRO—-C~00157 Cross Sections — Phase | Embankment A c F H BRO—-C~-00206 Logs of Borings — Auxiliary Pond Embankment (RD) A C
BRO-C—-00111 [MAP 8] |Existing Conditions and Baseline Layout (1"=100") A C BRO—-C—00158 Cross Sections — Phase | Embankment A c F H BRO~C-00207 Logs of Borings — Auxiliary Pond Embonkment (AP) A C
BRO~-C—-00112 [MAP 1] |Phase | — Construction Plan (1°=100’) A C H BRO-C—~00159 Cross Sections — Phase | Embankment A C F H BRO-C~-00208 Logs of Borings — Auxiliory Pond Embankment (AP) A C
BRO-C—00113 [MAP 2] |Phase | ~ Construction Plan (1°=100’) A C H BRO~-C—~-00160 Cross Sections — Phase | Embankment A C H BRO—-C-00209 Logs of Borings ~ Auxiliary Pond Embankment (AP) A C
BRO—C—-00114 [MAP 3] |Phase | — Construction Plan (17=100") A C H BRO~-C-00161 Cross Sections — Phase | Embonkment 1A B ¢ H BRO—-C-00210 Logs of Borings — Auxiliary Pond Embankment (AP) A C
BRO—-C—00115 [MAP 4] |Phase | — Construction Plan (1"=100") A c H BRO-C—-00162 Cross Sections ~ Phase | Embankment A B C H BRO--C-00211 Logs of Borings — Main Pond Borrow Area (MP) A c
BRO—-C—-00116 [MAP 5] |Phase | — Construction Plan (17=100’) A C BRO—-C-00163 Cross Sections — Phase | Embankment A B C H BRO-C—-00212 Logs of Borings —~ Main Pond Borrow Area (ASH) A C
BRO—~-C~00117 [MAP 6] |Phase | — Construction Plan (1°=100") A [ H BRO—-C—-00164 Cross Sections — Phase | Embankment A B ¢ H BRO-C~00213 Logs of Borings ~ Houp Property Borrow Area (BA) A C
BRO~-C—-00118 Other Contractor Work Limits A C BRO-C-00165 Cross Sections — Phase | Embankment A c H BRO-C-00214 Logs of Borings — Houp Property Borrow Area (BA) A c
BRO-C-00119 {NOT USED BRO—-C—-00166 Cross Sections — Phase | Embankment A c H BRO~-C-00215 Logs of Borings — Houp Property Borrow Area (BA) A c
BRO~C—00120 Norvsep oo o BRO-C-00167 {Cross Sections — Phase | Embankment A ¢ H BRO-C-00216 Logs of Borings — Houp Property Borrow Area (BA) A 9
BRO-C—-00168 NOT USED BRO~C~00217 Logs of Borings — Principal Spillway Pipe (SP) A C
sSediment Control BRO-C-00169 Details — Foundation Treatment A B C H BRO-C-00218 Logs of Borings — Perimeter Ditch (PD) A C
BRO--C—-00170 Details — Embankment Liner System A B C H BRO-C-00219 Logs of Borings — Perimeter Ditch (FPD) A C
BRO—~C~00121 [MAP 1] |Phase | — Sediment Control Plan (1"=100") A C H BRO-C—-00171 Plan View — Borrow Areo 8 F BRO-C-00220 Logs of Borings — Riser Structure (RS) A c
BRO~C—00122 [MAP 2] |Phase | — Sediment Control Plan (1"=100) A C H BRO—C—-00172 NOT USED BRO~C~00221 Logs of Borings — Riser Structure (RS) A C
BRO—-C~00123 [MAP 3] |Phase | — Sediment Control Plan (1"=100") A c H BRO-C—-00173 NOT USED BRO-C-00222 Logs of Borings — Sed. Control Structure (SCS) A B C
BRO~-C—-00124 [MAP 4] |Phase | — Sediment Control Plan (1"=100") A C H Spill and Soil Summary c
BRO—C—00125 [MAP 5] |Phase | — Sediment Control Plan (1"=100") A c piiways BRO—C—00223 Logs of Borings — Transmission Line Relocations (T) A ¢
BRO—(C—-00126 [MAP 6] |Phase | — Sediment Control Pian (17=100") A C H BRO-C—00174 Profile — Principal Spillway — Main Ash Pond A C H BRO—~C—00224 Logs of Borings — Transmission Line Relocations (T) A C i
BRO-~-C—-00127 Profile and Typical Sections - Perimeter Ditch A B C H BRO~C~-00175 Details — Principal Spillway — Moin Ash Pond A B ¢C H BRO~-C—-00225 Logs of Borings — Transmission Line Relocations (T) A C
BRO-C-00128 Profile — Perimeter Ditch A [ H BRO-C~00176 NOT USED BRO—-C-00226 Stability Analyses — Auxiliary Pond Embankment A B C
BRO-C-00129 Profile — Perimeter Ditch A Cc H BRO~C-00177 Plan View and Elevation — Phase | — Junction Box A B C H BRO—-C-00227 Stability Analyses — Auxiliory Pond Embankment A B C
BRO-C-00130 Plan View & Profile — Sedirnent Control Focility Spillway A C H BRO-C-00178 Details — Riser Structure A B C H BRO—-C-00228 NOT USED
BRO-C—-00131 Details — Silt Control A B C H BRO-C~00179 Details ~ Riser Structure A B C H BRO-C-00229 NOT USED
BRO-C-00132 NOT USED BRO-C—-00180 Details —~ Riser Structure A B C H BRO—-C—-00230 NOT USED
BRO-C-00181 Details — Riser Structure A B C H .gr .
Embankment & Liner BRO—C—00182 Profile — Principal Spiilway A ¢ F T H Stream Mitigation
BRO-C-00183 Profile — Principal Spillway A c F H BRO—C—-00231 Plan View — Stream Mitigation A B C H
BRO-C—00133 [MAP 1] |Plan View — Phase IA CGrading (Preliminary Grading) A C H BRO—-C—00184 Plan View and Profile — Phase | Emergency Spillway A C H BRO—-C—-00232 Plan View — Revegetation Plan A B C H
BRO-(C—-00134 [MAP 4] |Plan View — Phase IA Grading (Preliminary Grading) A C H BRO-C—00185 Profile — Phase | Secondary Spillway — Main Ash Pond A c H BRO-C—00233 Profile — Stream Mitigation A B C H
BRO--C~00135 [MAP 4] |Plan View — Phase IB Grading (Foundation Treatment) A B C D H BRO—-C—-00186 Details — Main Pond Temporary Spillway Pipe (Siphon) A B C H BRO-C—~00234 Details — Strearm Mitigation A c H
BRO-C-00136 [MAP 4] |Plan View — Phase IC Grading (Subgrade Excavation) A C H BRO~C—-00187 Pian View and Profile — Cipolletti Weir A c H BRO~C—-00235 Details — Stream Mitigation A B C H
BRO-C—-00137 [MAP 4] |Plan View — Phase ID Grading {Top of Liner) A c H BRO—C—-00188 Details —~ Cipolletti Weir A B C H BRO—-C—00236 NOT USED
BRO-C-00138 [MAP 4] [|Plan View — Phase IE Final Grading (Top of Ballast) A B ¢ H BRO—C—00189 _{NOT USED BRO—-C-00237 NOT USED
BRO~C~00139 Typical Cross Sections — Phase | Embankment A C H BRO—-C~-00190 NOT USED L. .
BRO-C—00140 [Typical Cross Sections — Phase | Embankment A ¢ H BRO-C—00191 NOT USED Alternate Principal Spillway
BRO-C--00141 Profile — Phase | Embankment A C H BRO-C—-00182 NOT USED BRO-~-L-01130 Plan View — Main Ash Pond Principal Spillway Pipe £ H
BRO~-C~-00142 Cross Sections — Phase | Embankment A c #H BRO-C—00193 NOT USED BRO—C—-01131 Profile — Main Ash Pond Principal Spillway Pipe £ H
BRO-C~00143 Cross Sections —~ Phase | Embankment A C H Endineerin BRO--C-01132 Details — Main Ash Pond Frincipal Spillway Pipe £ H
BRO—-C~007144 Cross Sections — Phase | Embankment A Cc H g g BRO-(C-01133 Details — Auxiliary Ash Pond Principal Spillway Pipe G H
BRO-C~00145 Cross Sections — Phase | Embankment A C H BRO—-(C—-00194 Hydraulic and Hydrologic Data ~ Phase | — Auxiliary Pond A B ¢C BRO—-C—-01134 Details — Main Ash Pond Secondary Spillway Pipe G H
BRO~-C~00146 Cross Sections — Phase | Embankment A c H BRO—-C—-00195 NOT USED BRO—-C—01134A Details — Main Ash Pond Secondary Spillway Pipe G H
BRO-C-00147 Cross Sections — Phase | Embankment A c H BRO—-C—~00196 [MAP 1] |Plan View — Boring Layout A B C BRO-C—-01135 Profile — Secondary Spillway Main Ash Pond G H
Revision No. Date Sheet Nos. Description Revision No. Date Sheet Nos. Description Revision No. Date Sheet Nos. Description
A 6~-16-06 |BRO-C—00101 through Revisions per review by FMSM and KU B 7—05-06 1BRO-C—~00226 through Revisions per review by FMSM and KU H 6—17—-08 |BRO—-C—-00174 through As Constructed
BRO-C—-00118 BRO-C—-00227 BRO-C—-00175
A 6—16—-06 |BRO—C—-00121 through Revisions per review by FMSM and KU B 7—05-06 |BRO-C—00231 through Revisions per review by FMSM and KU BRO—-C—-00177 through As Constructed
BRO—C—00131 BRO~C—00233 BRO-C—-00188
i A 6-16—-06 |BRO—C-00133 through Revisions per review by FMSM and KU BRO~-C-00231 through As Constructed
BRO—-C-00167 B 7—05—-06 BRO~C—00235 Revisions per review by FMSM and KU BRO—~C—00235
A 6—-16—06 |BRO-C-00169 through Revisions per review by FMSM and KU BRO—-C—~01130 through As Constructed
BRO-C-00170 C 10-02-08 |BRO-C-00701 through Revisions per Bidder’s questions and comments BRO—-C-—-01135
A 6—16—06 |BRO~C-00174 through Revisions per review by FMSM and KU BRO—-C-00235
BRO~-C~00175
A 6—16—06 |BRO-C-00177 through Revisions per review by FMSM and KU D 2=16—-07 |BRO-C-00135 Revisions to blasting limits
BRO~C-00185
A 6—16—06 |BRO-C—00186 Initial Issue
A b6—~16—06 BRO-C—-00187 through Revisions per review by FMSM and KU £ 6—14—07 |BRO-C-01130 Initial Issue — Alternate Principal Spilway Plan
A 6—16—06 |BRO—-C—-00188 BRO~-C--01131 initial Issue — Alternate Principal Spilway Profile
A 6—16—06 |BRO—~-C—-00194 Revisions per review by FMSM and KU BRO-C-01132 Initial Issue — Alternate Principal Spilway Details
A 6—16—06 |BRO—-(C—00156 through Revisions per review by FMSM and KU
BRO-(C—00227 F 6—14—-07 |BRO~C—00135 Revisions to blasting limits
A 6—16—06 BRO~-C-—-00231 through Initial Issue BRO-C—-00137 Revisions to Phase 1D Embankment
BRO—C—00235 BRO—-C—-00148 through Revisions to Cross Sections
B 7~05-06 |BRO—-C—00101 through Revisions per review by FMSM and KU BRO-C-00159
BRO—-C—-00105 BRO-C-00171 Initial Issue — Borrow Area 8 Plan
B 7-05-06 1BRO—-(C—00109 Revisions per review by FMSM and KU BRO-C-—-00182 Revisions to Principal Spillway Pipe
B 70506 |BRO—-C—-00127 Revisions per review by FMSM and KU BRO-(C—-00183 Revisions to Principal Spillway Pipe
B 7—-05-06 {BRO-C-00137 Revisions per review by FMSM and KU
B /-05—-06 |BRO-C-00135 Revisions per review by FMSM and KU G 11=156-07 1BRO-C~01133 through Initial Issue — T.H.E. Drawings
B /—05—-06 ||BRO~C-00138 Revisions per review by FMSM and KU BRO-C—-01135
B /=05-06 IBRO--C-00161 through Revisions per review by FMSM and KU
BRO~C-00164 H 61708 {BRO~-C—00101 through As Constructed
B 7—=05-06 iBRO--C-00169 through Revisions per review by FMSM and KU BRO—-C-00708
BRO-C—-00170 BRO-C-00109 As Constructed
B 7—-05~-06 {BRO-C-00175 Revisions per review by FMSM and KU BRO—-C-00112 through As Constructed
B 7—05~-06 {BRO—-C—00177 through Revisions per review by FMSM and KU BRO-C-00115
BRO-C—-00181 BRO-C-00117 As Constructed ﬂj
BRO-C-00186 Revisions per review by FMSM and KU BRO-(C—00121 through As Constructed g
B 7—05-06 1BRO—-C-00188 Revisions per review by FMSM and KU BRO~C-00124 _ %‘
B 7—05-—-06 |BRO—(C—00194 Revisions per review by FMSM and KU BRO-C—~00126 through As Constructed 3
8 7—05~06 |BRO~C~00196 through Revisions per review by FMSM and KU it N I T, T, . T, ]
BRO~C—-00201 BRO—-C-00133 through As Constructed E
B 7—05-06 |BRO-C—00204 Revisions per review by FMSM and KU BRO~C—-00167 &
B 7-05-06 |BRO—-C—00222 Revisions per review by FMSM and KU BRO—-C-001689 through As Constructed &
BRO-C—-00171 o
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Topographic information was obtained from two aerial surveys performed by L.
Robert Kimball & Associates of Ebensburg, Pennsylvania. The topographic
information within the Auxiliary Pond and Main Ash Pond is based on the
August 25, 2004 aerial survey and the area outside these limits is from the
September 1, 2005 aeriol survey. The match line between these itwo surveys is
shown on Sheets 104 through 171.

The property line information shown herein is a general approximation of property
limits reconstructed from property deeds. The property lines have not been field
surveyed and are not accurate for conveyance of property. The property lines
should only be considered a general repressntation.

All existing barns, houses, foundations and utilities within borrow areas shall be
removed by the Owner.

Sediment control fences and rock check dams shall be instolled as shown on the
Draowings and os directed by the Owner’s Representotive.

The Contractor shall not disturb existing power lines and shall not excovate around
existing towers and poles within the following distances from the center of the
structure unless otherwise noted. Slopes shall not exceed 2:1 (H:V) ond the
Contractor shall maintain access to all transmission structures.

Description Radi ft,
Guyed Single Concrete Pole 120
Large Lattice Transmission Tower 100
Small Lattice Transmission Tower 85
Guyed Single Wood Fole 75
Double Pole Wood Structure 60
Single Pole Structure (Wood or Metal) 50
Guying Anchor 30

A ten (10) feet horizontal buffer zone must be maintained between the construction
traffic ond the power poles/towers at all times.

In addition to the horizontal clearonces, the following vertical and transit clearonces
shall be observed for transmission lines.

Vertical Construction Clearances
Description Clegrance (ft. )

69 kV 12
138 kV 16
345 kv 25

The above distances shall be meusured from the highest point on the equipment to
the fowest point on the line within the working area of the equiprnent.

The Contractor shall conduct his operations within the construction limits indicated
on the drawings. Where temporary limits are shown, the Contractor shall enter
those areas only for the duration of time required to complete his Work. The Owner
will have other controctors performing work within these defined project construction
limits and ot nearby areas during the time of this work. Controctor sholl coordinate
with other contractors in the execution of the work and shall accommodate access
route revisions and minor delays, share work areas and other coordination efforts
without additional cost to the Owner.

The houl road to the Houp Property crosses the primary entrance to the

E.W. Brown Generating Station. Plant deliveries, generating station personnel,

construction deliverobles, and construction personnel for the scrubber construction

will be using the pilant entrance continually, therefore access must be maintained at

all times. The design of this road shall be the Contactor’s responsibility and limited

to the area shown on the site drawings. A flagman will be required when construction
equipment crosses the plant access road and Curdsville Road. The Contractor shall not
construct the haul road to the Houp Property unless authorized by Owner’s Representative,

All Type Il material shaoll be completely removed from Borrow Area | prior to beginning
the Blasting Treatment Program and In Situ Treotment Program. Type lll material shall
be placed in Type lll material stockpile areas 1 and 2 or directly in the embankrnent.
Once Type llf material has been placed in the two stockpiles areas, it shall not be
removed until Borrow Area € has been developed to the proper grade for stream
mitigation construction.

Borrow Areas 4 and 5 cannot be utilized unless cuthorized by Owner’'s Representative.
Borrow Areas 1, 2, 3 and 6 must be exhausted prior to using Borrow Aregs 4 and 5.

The contractor is responsible for coordination with the roilroad cornpany in
constructing track crossings and in the coordination of rail deliveries.

Delivered materials for incorporation into the work shall be temporarily stored in
areas as indicated on the drawings and/or as selected by the Contractor and
approved by the Owner’s Representative. The Contractor parking and office areas
shall not be used for temporary storage.

The existing Main Ash Pond must remain in operation at all times. Under no
circumstances shall fill be placed within the limits of the emergency spillway of the
existing Main Ash Pond. The Contractor shall maintain the Owner’s access to ol
portions of the Main Ash Pond and the KPDES discharge/monitoring point during
the project.

A temporary Main Ash Pond siphon spillway outlet pipe shall be installed prior to
beginning construction of the junction box and principal spillway extension within
the existing spillway channel.

The Contractor shall construct the junction box and Main Ash Pond principal spillway
pipe extension prior to placing any fill within the existing principal spillway outlet
channel.

All areas to receive foundation treatment and oll areas to be covered by
embankment shall be cleared, grubbed, and stripped of all vegetation to a depth of
six inches prior to placement of material. The final depth and extent shall be as
determined during construction. All cleared topsoil material shall be stockpiled in
the areas designated on the drawings or used for final dressing. Topsoil stripped
from borrow areas shall be used for final dressing within the respective borrow
area.

Excavation will not be permitted along the downstreom rock covered slope of the
existing ash pond embankment. All existing rock covered embankment slopes
designoted to receive fill shall be choked with o minimum of 4 inches of No. 57
Stone and covered with Type | filter fabric as shown on the Drawings prior to
placement of new structural fill.

Stockpile and waste areas shall be graded to maintain positive drainage at all times.
The side slopes sholl have a 2:1 maximum slope. The top sholl have a two (2) percent
minimum slope. Segregate materials as directed by the Owner’s Representative.

Final grading and revegetation of these areas sholl be performed under this contract.

All soft and saturated materials within the embankment limits shall be removed os
directed by the Owner's Representative.

Sediment control shall be provided as presented in the Sediment Control and
Stream Mitigation Drawings.

Sediment collected upstrearn of the Auxiliary Ash Pond Stormwater Collection
Sump shall be removed by the Contractor prior to constructing the liner and prior
to impounding a permanent pool.

Without regard to the materials encountered, all excavation shall be unclassified,
uniess noted otherwise.
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The Contractor shall complete a pre—blast survey of all structures and improvements

within 2,000 feet of the limits of proposed blasting areas which are oulside the E.W. Brown
Genercating Station property line. The survey sholl be completed at least 15 days prior to
planned blasting. Blasting work will be permitted upon approval of the pre—blast survey by
the Owner’s Representative.

Blasting of any type will not be permitted within 120 feet of the existing Main Ash
Pond embonkment.

All final rock cut slopes within the rock borrow operation shall be pre—split. All rock
cut slopes within the emergency spiflway shall be pre—split. All rock cut siopes
within the principal spillway and perimeter ditch excavations shall be pre—split.

Twoe | embankment material shall consist of all sound limestone and shale

excavated from Borrow Areas 2 and 3 ond sholl have a Slake Durability Index > 85
percent. The material shall be free of objectionable amounts of clay lumps, dirt
coatings, and foreign material, and shall contain no particle size whose largest

dimension exceeds 24 inches. In' oddition, Type | material shall not have more

than 5 percent passing the No. 200 Sieve. Borrow Area No. 2 shall be exhausted

of material prior to proceeding to Borrow Area No. 3. All material proposed for use

as Type | embankment material shall receive prior approval of the Owner's Representative.

Twe I Embankment Material

Twpe Il embankment materiol shall consist of earth and rock materials excavated
from the Blasting Treatment Program. This maoterial is divided into potentiof
material types; Type lla and Type /ib. Type lla consists of blasted rock and Type
b consists of earth. Each material is further defined below.

Type Hla/6 Embankment Material shall consist of a rock/shale/soil combination
with @ maximum particle size of 6 inches and < 30% passing No. 200 sieve.
Twpe lla/6 material may be obtained from Borrow Area No. 1 as well as from
Borrow Area No. 2 quarried material. it is anticipoted o crusher will be required
to generate this material.

Tyoe lla/24 embankment material shall consist of a rock/shale/soil combination
with o moaximum particle size of twenty—four (24) inches in the lesser dimension,
shall not exceed forty—eight (48) inches in any dimension, and < 30% passing
No. 200 sieve.

Type lib/4 embankment material shall consist of a rock/shale/soil comnbination
with @ maximum particle size of four (4) inches.

Twe Il embankment maoterial shall consist of plastic clay materiols, free of organic
material, which classify os CH, CL, MH, ML, CL—-ML, 5C or SM-SC according to

the Unified Soil Classification System. The maximum permissible dimension of
stones or rocks shall be three (3) inches. All Type Ill material shall consist of Soils
1, 23 5 and 6 from Borrow Area Nos. 1, 4, 5§ and 6. Under no circumnstances
shall Type Il material be wasted unless approved by the Owner's Representative.

Type IV embankment materiol shall consist of coal combustion Bottorn Ash from
Main Ash Pond Borrow Area No. 7.

The Contractor shall construct the embankment in the zones and with the types of
materials required in the Contract Documents.

Under no circumstances shall Type Il embankment material be substituted for
Type | or Type I embankment material.

The foundation of the embankments that consist of soil shall be proof—rolled a
minimum of one pass with a fully loaded Volvo A35 dump ftruck, or equivalent,
and four passes with a vibratory smooth drum roller. An 1y areas of pumping
shall be removed or stabilized as directed by the Owner's Representative.

The embankments shall be constructed in approximate horizontal lifts extending
the entire length and width of the embankment. The embankment zones shall be
maintained within five feet vertically of adjacent embankment zones at all times.

Tye | embankment material shall be placed in layers not to exceed twenty four
(52) inches. The material shall not be dumped into final position, but shall be
distributed by blading and dozing in a manner that will ensure proper placement in
the embankment so that voids, pockets and bridging are held to ¢ minimum.

Dype H_Embankment Material

Twe lia/6, Type lla/24 and Type llb/4 materials shall not be dumped into final
position, but shall be dumped on the surface layer being placed and then spread
to the desired thickness. The material shall be distributed by blading or dozing in
a manner that will ensure proper placement in the embankment so that voids,
sockets and bridging are held to a minimum.

The maximum lift thickness for Type lla/6 Embankment Material shaoll be twelve
(12) inches.

The maximum lift thickness for Type lla/24 Embankment Material shall be thirty
(30) inches.

The maximum lift thickness for Type lib/4 Embankment material shall be eight (8) inches.
Tywoe Il embankment material shall be placed in layers not to exceed eight (8)

inches in uncompacted thickness, maintained at a moisture content within -2 X% to

+4%Z of optimum moisture content, ond compacted to at least 95 percent standard
Proctor density (ASTM D698).

m kment Pl Requiremen

Summary of Earth and Rock Fill Material Placement Requirerments*
Compaction Requirements
Material Max. Lift Vibratory Vibratory Self Propelled | Loaded
Type Thickness | Proctor | Tamping Foot | Smooth Wheel Static Rock
(inches) Roller Roller Roller Truck
Proof Rolling e e e ——— 4 Passes S 7 Pass
/ 24 o S 2 Passes ——— ———
lla/6 12 e e e 6 Passes e e e e
ita/24 30 —— e 6 Paosses e e 1 Pass
itb/4 8 o e e 2 Passes ——— 2 Pusses e
i 8 895% - S As Needed ———
v 18 - 24 Spread with Low Ground Pressure Dozer

* See other general notes and specifications for more specific requirernents.

37. No. §7 Stone shall consist of crushed rock meeting the requirements for No. 57

crushed stone os given in Section 805 of the Kentucky Department of Highways
“Standard Specification for Road and Bridge Construction”, current edition.

AS CONSTRUCTED - 06/17/08

38. If the surface of the prepared foundation or the rolled surface of any layer of the
compacted earth fifl is too dry or smooth to bond properly with the layer of material
to be placed thereon, it shall be moistened and/or worked with a harrow, scarifier,
or other suitable equipment, in an approved manner to ¢ sufficient depth to
provide o satisfactory bonding surface before the next succeeding laver of material
is placed. [If the rolled surface of any layer of the fill in place is too wet for proper
compaction of the layer of material to be placed thereon, it shall be removed,
allowed to dry, or be worked with a harrow, scarifier, or other suitable equipment to
reduce the water content to the required armount, ond then it shall be recompacted
before the next succeeding layer of material is placed.

38. During construction, the top surfoce of all earth fills shall be kept sloped with
grades not less than two (2) percent in order that the fill will drain freely toward the
cutsiopes.

40. Pipe shall not be rolled, dropped, or thrown into the trench. Pipe that is not in true
alignment or which shows abnormal settlement after placement, shall be removed
ond re—laid. Pipe shall be laid so outside laps of circumferential joints point
upstream, with no longitudinal joints in the lower quadrant.

41. Under no circumstances shall construction equipment travel over pipe installotions
until at least two (2) feet of compacted backfill has been placed above the top of
the pipe bedding.

42. Type | geotextile filter fabric shall be a woven, polyester fabric meeting the
requirements of the Specifications.

43. Type Il geotextile filter fabric shall be a non—woven, polyester fabric meeting the
requirements of the Specifications.

44. Type I geotextile filter fabric shall be a non—woven, polyester fabric meeting the
requirements of the Specifications.

45. Flexible membrane liner shall consist of co—extruded white (top) and biack (bottom)
textured 60 mil (total thickness) — linear low density polyethylene (LLDPE) liner
meeting the requirernents of the Specifications.

46. Base course for the access road and embankment surfacing shall consist of nine
(9) inches of No. 57 stone. Base course stone shall conform to Section 805 of the
Kentucky Department of Highways "Standard Specifications for Road and Bridge
Construction” current edition.

47. Top course for the access road and embankment surfacing shall consist of nine
(9) inches of DGA, and shall conform to Section 805 of the Kentucky Department
of Highways “Specifications for Road and Bridge Construction”, current edition.

48. Final grading, fertilization, seeding and mulching of all areos sholl be completed as
soon as practical after completion of such respective portions of the project.
Borrow areas shall be reseeded as each segment has been exhausted of borrow material.

49. Concrete:
Class A Concrete — fe = 4,000 psi at 28 days,
moximum nominal size aggregate: 1 inch

Class B Concrete — fc = 2,500 psi at 28 days,
maximum nominal size aggregate: 1 inch

Pre—Cast Concrete — fc = 4,500 psi at 28 days,
maximum nominal size aggregate: 1 inch

50. Reinforcing steel shall have a minimum yield of 60,000 psi.

51. Concrete coverage for reinforcing, unless otherwise noted, shall be in accordance
with AC!I 318, latest edition.

52. Provide details In accordance with AC!I 315, latest edition.

53. Dimensions for bar spacing are center to center of bar unless otherwise shown.
Clearances are to the outside edge of the bar.

54, Class A concrete shall be used for afl reinforced concrete structures unless
otherwise noted

55. All concrete surfaces shall be finished to o smooth, sound surface. Surface
defects due to forming shall be corrected.

56. All exposed concrete edges shall be chamfered 3/4 inches unless otherwise noted.

57. All Auxiliary Ash Pond spillway pipe manholes shall be five (5) feet inner diometer
precast manholes as shown on the Drawings.

58, Construction joints shall not be used at locations other than those shown on the
plans unless prior approval is obtained from the Owner’s Representative.

59, Provide dowels, unless otherwise noted, in walls, slabs, footings, etc. for any
concrete not placed at the time the original work is placed. Dowels shall be the
same size gs main reinforcement in concrete work and shall lap as noted:
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60. Provide two (2) inch by four (4) inch keys, unless otherwise noted, at construction
joints of all headwalls

61. All dowels, anchor bolts, manhole stops, wall pipes, and manhole frames shall be
cast—in—place,

62, Rock anchor bolts shall be installed as quickly as practical after rock excavation of
the riser foundotion is complete. Initial installation of rock anchor bolts shall be
completed under the direct supervision of a qualified manufacturer’s
representative and in the presence of the Owner’s Representative,

63. Rock anchor bolt prestressing shall not be conducted until the gel time of the resin
for the ambient temperature has been surpassed.
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TABLE OF SURVEY CONTROL POINTS

T,
-
g

N Point Monument . . Elevation
No. Type Northing Easting (Feet)
CM1 Disk in Concrete 2,170,077.35 | 1,937,830.27 a0/.12
CM2 Disk in Concrete 2,172,032,29 | 1,937,111.42 901.45

PP100 iron Pin with Cap 2,170,568.68 | 1,936,465.25 899.68
PP101 fron Pin with Cap 2,168,291.98 | 1,8939,654.62 832.41
PP102 iron Pin with Cap 2,171,073.14 | 1,839,021.38 899.81
PP103 lron Pin with Cap 2,171,037.51 | 1,940,891.75 870.95
PP104 fron Pin with Cap 2,172,477.62 | 1,939,134.30 891.82
PP105 lron Pin with Cap 2,173,418.85 | 1,836,624.82 851,38
PP106 Iron Pin with Cap 2,168, 311.93 1 1,937, 717.13 900.76
PPI10O7 Iron Pin with Cap 2,172,689.97 | 1,941,400.95 768.00
PP108 lron Pin with Cap 2,174,465.69 | 1,939,801.57 883,91
PP109 Iron Pin with Cap 2,175,085.64 | 1,938,073 .43 886.23
PP1710 fron Pin with Cap 2,177,091.77 | 1,936,015.29 839.71
PP iron Pin with Cap 2,170,295.47 | 1,935,351.89 943.36
PP112 fron Pin with Cap 2,171,841.93 | 1,935,771.26 847.01

1. Contractor is responsible for maintaining sufficient site control points
during construction for accurate construction staking.

= &".-‘&&

2. Under no circumstances are CM1 and CMZ2 to be disturbed. Contractor
shall maintain adequate protection of CM1 and CM2 at all times. If
Contractor accidentally disturbs one of these monuments, it shall be
replaced with the same quality and accuracy monument at no charge
to the Owner.

g2

o ‘m,_‘f £ Bronm
Linfte §, T ond

3. Transmission lines shown in bold will be under construction from June 2006
to January 2007 by other Contractors.

4. Contractors only access to project is through the Contractor’s primary
access gate. Owner’s Representative shall specifically approve any other
agccess to project.
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oo i 5. See sheet 118 for other construction work limits.
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MAPPING NOTES: REVISIONS Title
1. Existing site conditions are based on topographical mapping L —— —— o | S oo [ Orown B | Reton o PLAN VIEW
taken from an aerial survey dated September 1, 2005 by GRAPHIC SCALE: 1" = 300’ ; ::;z:g': PROJECT SETTING
L. Robert Kimball & Associates, Inc., and aerial survey dated P CONTOUR INTERVAL = 2’ X T AUXILIARY ASH POND — PHASE I
August 25, 2004 by L. Robert Kimball & Associgtes. The - g’; 7 Tos—17-0s
Q;}

topographic mapping presented within these drawings consist
of a combination of these two topographic maps. The
topographic information within the Auxiliary Ash Pond and Main
Ash Pond is based on August 25, 2004 aerial survey and the
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Existing Overhead Electric
Existing Power Pole
* ¥ Existing Fence

Location and Unid:
E.W. BROWN GENERATING STATION

oo Treefine

area outside these limits are from the September 1, 2005 aerial N "2
survey. The matchline between these two surveys is shown on :‘;jh ;Ziefac e Spot Elevation Seals: 1 =292 Ke??u.(;ky
Sheets 104 through 111. > 2P . Drawn: TI/CDY Utilities
s e e Approximate Property Line T ® Company
: . oMz A Survey Control Point Chacked: DAB/BLP e
2. Coordinate system is based on Kentucky State Plane, South Zone - 2004 Mappi _ _ _ an @-oncompany
NAD83, Vertical Datum NAVD8S. Y ~5005 Magping - Mapping Matchline i AS CONSTRUCTED - 06/17/08 e e ——— — _
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